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Final Environmental Impact Statement (EIS) for the Construction and Operation of an  

Infantry Platoon Battle Course (IPBC) at Pōhakuloa Training Area (PTA), Hawai‘i 

 

Abstract 

 

The Final Environmental Impact Statement (EIS) analyzes the impacts of constructing and operating an 

Infantry Platoon Battle Course (IPBC) at Pōhakuloa Training Area (PTA) on the island of Hawai‘i.  

Soldiers and Marines stationed in Hawai‘i will use the range for training and maneuver activities.  The 

Final EIS concludes that that there are anticipated significant impacts on cultural resources.  The Army 

has proposed several specific mitigation measures at the end of Chapter 4.   
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EXECUTIVE SUMMARY 

ES – INTRODUCTION AND BACKGROUND 

On October 14, 2011, the Army published a Notice of Availability (NOA) of a Draft Programmatic 

Environmental Impact Statement (PEIS) for the Modernization of Training Infrastructure and 

Construction and Operation of an Infantry Platoon Battle Area at Pōhakuloa Training Area (PTA), 

Hawai‘i in the Federal Register.  The Draft PEIS included a Tier 1 programmatic level analysis of future 

modernization of ranges, training and support infrastructure, and the Cantonment Area.  The Draft PEIS 

only broadly assessed future modernization projects at PTA because the information available for many 

of these projects was still in the planning stage and funding was not yet programmed.  The Draft PEIS 

also included a Tier 2 project-specific analysis of the construction and operation of an Infantry Platoon 

Battle Area (IPBA) at PTA, the first modernization project.  

 

A number of factors caused the Army to carefully reconsider the programmatic portion of this analysis: 

the highly uncertain nature of the future projects in the modernization program, a rapidly changing austere 

fiscal environment, as well as the many public and agency comments received on the Draft PEIS.  After 

thorough consideration of all of these factors, Army leadership has decided not to proceed with the 

programmatic portion of the EIS. 

 

This Final Environmental Impact Statement (Final EIS) analyzes only the site-specific construction and 

operation of an Infantry Platoon Battle Course (IPBC) at PTA, Hawai‘i.  The Final EIS includes two 

action alternatives and a No Action Alternative.  The U.S. Army Pacific (USARPAC) and the U.S. Army 

Garrison-Hawai‘i (USAG-HI) are the lead agencies for this Final EIS. 

 

A 30-day public review period for this Final EIS will be followed by a decision by the Army’s designated 

Senior Commander in Hawai‘i on the construction of the IPBC.  The Senior Commander’s decision and 

comments on this Final EIS will be contained in a Record of Decision (ROD). 

ES – PURPOSE AND NEED OF THE PROPOSED ACTION 

The purpose for the Proposed Action is to construct and operate a modern IPBC that is compliant with 

current Army training requirements, to ensure our Soldiers receive training in accordance with existing 

Army training standards.  The proposed IPBC would support the live-fire collective training needs of 

Army, Army Reserve Component (RC), and Hawai‘i Army National Guard units (HIARNG), as well as 

other Service components that are stationed or train in Hawai‘i.   

  



Executive Summary 

 

Final Environmental Impact Statement  ES-2 
for the Construction and Operation of an IPBC at PTA 

The Army needs an IPBC at PTA.  Presently, PTA does not have a range capable of supporting standard 

collective Infantry Platoon Live-fire Training that enables the unit to accomplish its Mission Essential 

Task List (METL) tasks using one range to train battle tasks tied to its METL, and accomplish its 

requirement of conducting platoon-level live-fire exercises twice per year.  The proposed IPBC would 

improve the live-fire collective training capability for Army, Army RC, and HIARNG units, as well as 

other Service components that are stationed or train in Hawai‘i.   

PTA is a 132,000 ac (53,418 ha 5051 m2) multi-function training ground located on the island of Hawai‘i 

used by all branches of the U.S. military (including the Army, Navy, and Air Force) and includes live-fire 

ranges, an airfield, 566 ac (229 ha 521 m2) facility area (referred to as the Cantonment Area), and a 

51,000 ac (20,638 ha 9,679 m2) artillery impact area.  PTA supports full-scale combined arms live-firing 

and field training military exercises at all levels from squad to brigade for Army Active Component (AC) 

units stationed in Hawai‘i, and supports similar training up to company level for the Army RC and 

HIARNG units stationed in Hawai‘i.  AC training at PTA primarily includes the units of the 25th ID, 

composed of the 2/25th Stryker Brigade Combat Team (SBCT), 3/25th Infantry Brigade Combat Team 

(IBCT), and 25th Combat Aviation Brigade (CAB).  Other units that use PTA include the 94th Army Air 

and Missile Defense Command, 8th Theater Sustainment Command, 45th Sustainment Brigade, 8th 

Military Police (MP) Brigade, and the 130th Engineer Brigade.  PTA is also used by Hawai‘i's 

Emergency First Responders and the Hawai‘i Police Department. 

ES – PROPOSED ACTION 

The Army’s Proposed Action is to reduce a current shortfall in collective (group) live-fire standard 

training capabilities for units stationed in Hawai‘i.  The Proposed Action includes construction and 

operation of an IPBC.  

ES – DECISION TO BE MADE 

The Army’s designated Senior Commander in Hawai‘i will consider the potential environmental impacts 

presented in the Final EIS before making a final decision on whether and where to construct and operate 

the proposed IPBC.  This decision will be issued in a ROD.  The ROD will be signed no earlier than 30 

days from the publication of the Final EIS NOA and will be available to the public.   

ES – PUBLIC SCOPING 

The Notice of Intent (NOI) to prepare the PEIS was published in the Federal Register on December 23, 

2010.  The Army held public scoping meetings over a two-day period in mid-January 2011 and public 

hearings on the Draft PEIS over a two-day period in November 2011.  The scoping meetings and public 

hearings included an open information session that allowed individuals to review posters describing the 

Proposed Action, and also provided a forum for attendees to voice their concerns to the Army in both 

written and oral testimony.  Section 1.7 of this document discusses in greater detail the topics of concern 

raised by the public during scoping and the Draft PEIS public hearings and provides the reader with 

further information on where these concerns were addressed within the document.   
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In general, the public asked the Army to survey IPBC alternative locations for natural and cultural 

resources, analyze impacts on wildlife and protected species, address depleted uranium (DU) and any 

impacts it may have to the community surrounding PTA, look at noise issues related to nearby parks, 

review the cumulative impacts of recent Army and Marine Corps actions (including helicopter training), 

and provide information on munitions and explosives of concern (MEC)/unexploded ordnance (UXO) 

cleanup.1 

Many concerns expressed during scoping and the Draft PEIS public hearings included opposition to the 

expansion of PTA beyond its present boundaries.  There are no plans to expand PTA beyond its existing 

boundaries.   

ES – ALTERNATIVES 

The Draft PEIS, published in October 2011, divided the proposed modernization projects into two basic 

groups: a shorter term, Proposed Five-Year Project List (Fiscal Year 12-16), and a list of Extended 

Planning Annex Projects (see the Draft PEIS at Table 2.1-1).  This was to show when the modernization 

projects were anticipated to be constructed.  As explained above, the Army has decided not to proceed 

with the programmatic portion of the document, and proceed only with the proposed IPBC.  

In the Draft PEIS, the IPBC was analyzed as part of a larger IPBA, which included a Military Operations 

on Urban Terrain (MOUT) Assault Course and a live-fire Shoothouse facility.  However, due to funding 

constraints, the MOUT Assault Course and Shoothouse facility are no longer part of the present project.  

Therefore, the Army has determined that the IPBC will be the only part of the IPBA analyzed in this 

document.  An IPBC supports a variety of light infantry training events, day and night, such as 

reconnaissance and security, movement to contact, attack, raid, ambush, defend, and retrograde.  An 

infantry platoon training on the IPBC would maneuver from objective to objective while engaging targets.  

The infantry platoon would normally conduct several practice runs using blank ammunition and 

pyrotechnic simulators prior to using live munitions. 

No Action Alternative:  Do not construct or operate the IPBC. 

Alternative 1:  Construct and operate the IPBC at the Western Range Area Alternative location 

(Preferred Alternative). 

  

                                                      

1 MEC is more commonly known as unexploded ordnance (UXO).  MEC is technically a more accurate term when 

the Department of Defense (DoD) considers the challenges that munitions constituents of ordnance fill poses to 

cleanup efforts. 
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Alternative 2:  Construct and operate the IPBC at the Charlie Circle Alternative location. 

In the Draft PEIS published in October 2011, the Army identified a third alternative for construction and 

operation of the IPBC, a location named Southwest of Range 20.  This alternative was determined to be 

operationally unfeasible.  Section 2.5 provides information on project-specific alternatives considered but 

eliminated from analysis, including Southwest of Range 20.  

The two-action alternative locations for the IPBC share some common features.  They are within the 

existing impact area at PTA but do not conflict with the Improved Conventional Munitions (ICM) 

restricted area or known sites containing DU.  Each site is located in the historically underutilized 

portions of the impact area where no live-fire ranges exist, thereby minimizing Surface Danger Zone 

(SDZ) and training conflicts with other operational ranges.   

The analysis for the proposed IPBC includes all required infrastructure to operate the range.  Access roads 

will need to be built and/or improved.  A new power line will be constructed to service the range. 

The alternative sites run west to east from the western most portion of the impact area toward the center 

of the impact area.  Much of the terrain consists of smooth rolling pāhoehoe flows interrupted by elevated 

a`a flows with steep banks.  Lava flows cover the majority of the area, much of which would need to be 

softened in order to accommodate dismounted training by infantry units.   

The Army worked closely with the U.S. Fish and Wildlife Service (USFWS), the Hawaiʻi State Historic 

Preservation Division (SHPD) of the Department of Land and Natural Resources, and the Advisory 

Council on Historic Preservation (ACHP), three agencies that have jurisdiction over or special expertise 

regarding resources at PTA. 

ES – SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS 

Table ES-1 summarizes potential impacts on Valued Environmental Components (VECs) as a result of 

the Proposed Action and alternatives.  Both action alternatives would result in significant impacts on 

cultural resources.  Significant but mitigable impacts would occur to air quality, biological resources, 

hazardous materials and waste, and wildfires as a result of either action alternative.  With the No Action 

Alternative, only cultural resources has a significant but mitigable to insignificant impact.  The remaining 

resources (VECs) were found to experience less than significant impacts.  The potential impacts on all 

resources analyzed are found in detail in Chapter 4 Environmental Consequences.  The impact tables 

appearing after some resource areas analyzed in Chapter 4 are broken out into sub-elements.  For 

example, Air Quality is broken out into sub-elements such as fugitive dust and emission of criteria 

pollutants.  Table ES-1 below represents the most substantial potential impacts on each resource area.   
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Table ES-1.  Summary of Potential Impacts 

Valued Environmental 

Components Analyzed 

IPBC at Western 

Range Area 

Alternative 

IPBC at Charlie 

Circle Alternative 

No Action 

Do Not Build 

IPBC 

Land Use and Recreation    

Airspace    

Visual Resources    

Air Quality    

Noise    

Traffic and Transportation    

Water Resources    

Geology and Soils    

Biological Resources    

Cultural Resources   + 

Hazardous Materials and Waste    

Depleted Uranium    

Socioeconomics and Env. Justice + +  

Public Services and Utilities    

Wildfires    

Sustainability - -  

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

Summarized below are the resource areas that would be expected to experience some impact from either 

of the action alternatives.   

Land Use 

A corner of the SDZs for the proposed IPBC at the Charlie Circle Alternative may encroach upon 

Training Area 23 and, without proper mitigation measures (e.g., restrictions on tracer ammunition), could 

result in operational restrictions under this alternative.2  This encroachment would interfere with training 

being conducted on both the Charlie Circle Alternative and Training Area 23; the Army could use 

Training Area 23 in the future for nonlive-fire activities or other compatible training.  The SDZs for 

Charlie Circle Alternative fall outside the outer ungulate exclusion fenced area at Training Area 23; 

however, there may be a potential risk for species there. 

  

                                                      

2 The MPRC was built at PTA, but never used by the Army.  While other NEPA documentation covering PTA has 

referred to this area as the MPRC, for the purposes of this EIS, the Army refers to the area within which the MPRC 

is located, as Training Area 23. 
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Air Quality 

Air quality concerns related to the IPBC would result from the quantities of fugitive dust expected to be 

generated during the construction phase.  During the construction phase, these impacts would be 

temporary, lasting only for the duration of construction.  Mitigation measures could include the use of 

dust palliatives to temporarily moisten and bind loose soils to prevent them from becoming airborne.  

Fugitive dust generated by travel to the IPBC and during operations could also be mitigated through 

similar management practices.  Through mitigation, the expected impacts would be less than significant. 

Noise 

Elevated noise levels would be experienced during construction of the IPBC.  Operation of the proposed 

IPBC at either alternative location would result in less than significant noise impacts. 

Traffic and Transportation 

The Army anticipates a temporary increase in traffic volume on Saddle Road during the initial period of 

range construction resulting from additional equipment, supplies, and construction worker personally 

owned vehicles.  Construction is expected to last approximately two years.  Traffic related conflicts with 

military traffic (multi-service units using the General Range Area) would not occur because no ranges 

currently exist in the immediate area of the proposed IPBC. 

Given these factors, the potential impacts from construction at either alternative location would be less 

than significant. 

Water Resources 

Construction of the proposed IPBC could result in erosion and sediment, which would be mitigated by 

best management practices (BMPs) and would result in less than significant impacts.  Operation of the 

proposed IPBC at either alternative location would result in less than significant impacts on water 

resources. 

Geology and Soils 

Construction activities such as site clearing and grading for the proposed IPBC would expose soils to 

enhanced erosion by water and/or wind.  This impact could be mitigated through the use of standard 

erosion control practices and possible development of an erosion control plan.  Operation of the proposed 

IPBC at either alternative location would result in less than significant impacts on geology and soils. 
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Biological Resources 

Implementation of the IPBC at PTA could result in potentially significant impacts from the spread of 

invasive species.  Movement of equipment into Hawai’i from the continental U.S. or foreign ports, as well 

as from other islands or sub-installations within Hawai’i, would increase the likelihood of invasive plant 

and animal introductions.  Construction activities can introduce invasive species and other weeds through 

the use of sand and gravel that contains plant seeds and by equipment and vehicles carrying invasive plant 

material from offsite locations.  The spread of invasive species would have both short- and long-term 

impacts on vegetation resources and sensitive plants and wildlife.  The Army would implement 

mitigations to reduce the level of significance from the spread of invasive species (e.g., applying currently 

used and effective management controls to new range construction, and continue instituted controls 

through the use of washracks). 

Construction and operation of the IBPC at PTA could result in potentially significant impacts on 

federally-listed plant species.  Federally-listed plant species were found to occur in the Western Range 

Area Alternative and Charlie Circle Alternative IPBC locations.  Potentially significant impacts may 

occur resulting from range construction and/or operation to these species at these locations, but could be 

mitigated through conservation and avoidance measures.  The Army consulted with the USFWS on 

potential mitigation measures to protect federally-listed species.  The USFWS issued a Biological 

Opinion (BO) pursuant to Section 7 of the Endangered Species Act for the construction and operation for 

the Proposed Action on 11 January 2013 (Appendix G).  The BO contains various mitigation measures 

the Army would implement during the construction and operation of the IPBC. 

The BO also contains mitigation measures required to protect the Hawaiian goose (nēnē).  These 

measures apply to the whole of PTA.  As explained in Section 3.9.4 of this Final EIS, telemetry data 

indicates that the nēnē does not seem to reside at, or utilize, either of the proposed IPBC alternative 

locations as habitat; therefore, impact on the nēnē as a result of the proposed IPBC is anticipated to be 

negligible.   

Cultural Resources 

Significant and irreversible impacts could occur to resources in these areas.  The Army consulted with the 

SHPD, ACHP, and other consulting parties, including Native Hawaiian organizations, on potential effects 

on cultural resources and mitigation of those effects.  The Army anticipates that it and the consulting 

parties will sign a Programmatic Agreement (PA) (Appendix D) soon pursuant to Section 106 of the 

National Historic Preservation Act that establishes the means by which the remaining steps to the Section 

106 consultation will be completed, and the mitigation measures for the potential adverse effects on 

cultural resources.   

As explained in Section 3.10.5 of this Final EIS, during an archeological survey of the Charlie Circle 

(non-preferred) Alternative, human remains were discovered in a lava tube.  As a result, impacts on 

cultural resources from choosing the Charlie Circle Alternative could be significant; however, 

consultation under the Native American Graves Protection and Repatriation Act is ongoing, the result of 

which could lessen this impact. 
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Hazardous Materials and Hazardous Waste 

Decades of using PTA as a training area have introduced a significant risk of encountering MEC/UXO.  

MEC/UXO is known to exist in the impact area and is expected to be encountered during range 

construction activities; but there is also a medium risk of finding MEC/UXO outside the impact area.  The 

Army would conduct surveys for these hazards prior to implementing the proposed project to mitigate the 

risks to a level of less than significant.  Operation of the proposed IPBC would result in the firing of lead 

bullets.  The potential for lead hazards to accumulate and cause health concerns to users and workers at 

the IPBC could be significant, but would be mitigated through BMPs to a level of less than significant.  

The Army has determined that DU spotting rounds were used on PTA.  The residual DU will be the 

subject of a license by the Nuclear Regulatory Commission.  The activities proposed at the two IPBC 

locations will not affect the areas where DU is located. 

Wildfires 

The risk of live-fire training igniting wildfires in the General Range Area is high because of sparse fuel 

supplies with localized areas of heavier fuels (easily ignitable or dry vegetation).  Regular monitoring and 

mitigation activities are required to prevent the damaging effects of wildfires on human health, sensitive 

cultural and biological resources, and range assets.  The Army will continue to take measures to minimize 

the potential for wildfire ignition (e.g., use of fire breaks), and will continue to have readily available 

firefighting assets on-hand.  Given these management controls, the potential impacts from wildfires could 

be significant mitigable to less than significant.  

ES – CUMULATIVE IMPACTS 

The Final EIS also identifies the potential cumulative effects from implementing the Proposed Action at 

PTA when combined with past, present, and reasonably foreseeable future military, public, and private 

actions that were determined to also pose impacts on the human environment.  These are discussed fully 

in Chapter 5. 

ES – MITIGATION 

This Final EIS identifies mitigation measures for construction and operation of the IPBC.  These 

measures are proposed to reduce or eliminate the potential environmental impacts from implementing the 

Proposed Action at PTA.  In particular, as noted above, the USFWS BO at Appendix G contains various 

specific, required mitigation measures for biological resources.  Similarly, the PA at Appendix D contains 

required mitigation measures for cultural resources.  Mitigation measures are discussed fully at the 

conclusion of each resource area discussion in Chapter 4, and summarized in Section 4.18. 
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Final Environmental Impact Statement  1-1 

for the Construction and Operation of an IPBC at PTA 

CHAPTER 1 PURPOSE, NEED, AND SCOPE 

1.0 PURPOSE OF AND NEED FOR THE PROPOSED ACTION 

The purpose for the Proposed Action is to construct and operate a modern Infantry Platoon Battle Course 

(IPBC) that is compliant with current Army training requirements, to ensure our Soldiers receive training 

in accordance with existing Army training standards.  The proposed IPBC would support the live-fire 

collective training needs of Army, Army Reserve Component (RC), and Hawai‘i Army National Guard 

(HIARNG) units, as well as other Service components that are stationed or train in Hawai‘i.  As explained 

below, the scope of the action has changed and the Environmental Impact Statement (EIS) is no longer 

programmatic. 

 

On October 14, 2011, the Army published a Notice of Availability (NOA) of a Draft Programmatic 

Environmental Impact Statement (PEIS) for the Modernization of Training Infrastructure and 

Construction and Operation of an Infantry Platoon Battle Area at Pōhakuloa Training Area (PTA), 

Hawai‘i in the Federal Register.  The Draft PEIS included a Tier 1 programmatic level analysis of future 

modernization of ranges, training and support infrastructure, and the Cantonment Area.  The Draft PEIS 

only broadly assessed future modernization projects at PTA.  The Draft PEIS also included a Tier 2 

project-specific analysis of the construction and operation of an Infantry Platoon Battle Area (IPBA) at 

PTA, the first modernization project.   

 

A number of factors caused the Army to carefully reconsider the programmatic portion of this analysis: 

the highly uncertain nature of the future projects in the modernization program, a rapidly changing austere 

fiscal environment, as well as the many public and agency comments received on the Draft PEIS.  After 

thorough consideration of all of these factors, Army leadership has decided not to proceed with the 

programmatic portion of the EIS. 

The Army’s most pressing need at PTA is an IPBC that meets current Army training standards.  Soldiers 

training at PTA use an antiquated IPBC at Range 10 that does not meet current specifications for a 

modern IPBC as outlined in Training Circular (TC) 25-8 (HQDA, 2010b).  In the Draft PEIS, the IPBC 

was analyzed as part of a larger IPBA, which included a Military Operations on Urban Terrain (MOUT) 

Assault Course and a live-fire Shoothouse facility; however, due to funding constraints, the MOUT 

Assault Course and Shoothouse are no longer part of the present project.  Funding for a proposed, new 

IPBC project is programmed to be available in Fiscal Year (FY) 13, making it a project ready at this time 

for thorough environmental analysis, and a decision.  In addition, funding for future range projects 

explained in the programmatic part of the Draft PEIS is increasingly speculative in this fiscal 

environment.  Accordingly, the Army made the decision to down-scope this Final EIS to a site-specific 

analysis of the proposed IPBC only.   
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This Final EIS is now focused on constructing and operating an IPBC and required infrastructure.  The 

proposed IPBC would improve the quality of training at PTA and reduce a current shortfall in collective 

(group) live-fire training capabilities for units stationed in Hawai‘i.  This Final EIS assesses two 

alternative locations for building the IPBC.  A third alternative in the Draft PEIS, Southwest of Range 20, 

is no longer considered reasonable.  The Western Range Area Alternative and the Charlie Circle 

Alternative are both located on the western side of PTA within the approved impact area at PTA.  The 

Army’s Proposed Action would not involve the acquisition of additional land, training off the current 

installation boundary, or live-fire training exercises conducted outside the approved/existing PTA impact 

area. 

On January 18, 2013, the Army published a programmatic environmental assessment (PEA) for Army 

2020 Force Structure Realignment (USAEC, 2013).  The PEA looks at Army-wide transformation that 

would reduce Soldier strength from 562,000 to 490,000.  Active Component training at PTA primarily 

includes the units of the 25th ID, composed of the 2/25th Stryker Brigade Combat Team (SBCT), 3/25th 

Infantry Brigade Combat Team (IBCT), and 25th Combat Aviation Brigade (CAB).  The PEA document 

looks at possible loss of a Brigade Combat Team (BCT) in Hawai‘i other than the 25th CAB, but also 

looks at possible gains in Soldier strength if both Army brigades are made larger in the proposed 

transformation.  Decisions made following PEA completion are not known at the time this document is 

being prepared.  Under all scenarios, there will be Soldiers stationed in Hawai‘i who will require a 

modern IPBC range for training to ensure mission readiness.  Army 2020 decisions therefore will not 

affect the IPBC project. 

1.1 INTRODUCTION 

PTA supports military training and training strategy for combined arms forces in the Pacific Region.  

PTA ranges and training areas have helped United States (U.S.) Army (Army), U.S. Marine Corps 

(Marine Corps), U.S. Air Force (Air Force), U.S. Navy (Navy), and Joint and multi-national forces in 

maintaining their combat readiness with realistic, relevant, and modern training opportunities.  The Army 

is the primary owner, land manager, and user of the PTA.  

Working under the auspices of the Joint Force, the Army plans and executes its operational and training 

missions by implementing complementary key policy documents:  National Security Strategy (NSS) 

(May 2010); the Quadrennial Defense Review (QDR) (February 2009); and National Military Strategy 

(NMS) (February 2011).  In order to execute its missions, the Army developed the Army Training 

Strategy (ATS) (December 2009 and October 2012) along with other supporting training doctrine and 

guidance.  As the nation’s primary land-based military force, the Army is organized, trained, and 

equipped to support the nation’s global security and defense interests.  The Army does this through 

prompt intervention and sustained combat, peacekeeping, and support and stability operations in key 

regions of interest. 
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1.1.1 National Security Strategy 

The 2010 NSS and 2012 defense strategic guidance3 reaffirmed America’s commitment to retaining its 

global leadership role and defined our enduring national interests: 

 The security of the U.S., its citizens, and U.S. allies and partners 

 A strong, innovative and growing U.S. economy in an open international economic system that 

promotes opportunity and prosperity 

 Respect for universal values at home and around the world 

 An international order advanced by U.S. leadership that promotes peace, security, and 

opportunity through stronger cooperation to meet global challenges. 

In defending and promoting these national interests the Joint Force makes critical contributions to U.S. 

leadership and national security.  In conjunction with U.S. diplomatic efforts, the Joint Force must 

possess the reach, resolve, and ability to project decisive power. 

1.1.2 Quadrennial Defense Review 

The QDR took important steps towards institutionalizing reform in the Defense Department and 

rebalancing urgent needs of today with preparation for future challenges.  The QDR also defined the main 

elements of U.S. force structure and provided guidance on sizing and shaping the Joint Force to 

accomplish the Nation’s defense objectives (DoD, 2010b). 

In accordance with the QDR “U.S. ground forces will remain capable of full-spectrum operations, with 

continued focus on capabilities to conduct effective and sustained counterinsurgency, stability, and 

counterterrorist operations alone and in concert with partners.”  In order to maintain that capability, the 

Army requires a trained and ready force, supported by a modern, realistic, and efficient training 

infrastructure. 

QDR directives and guidance drive the improvement or development of training infrastructure such as 

enhancing the domestic capabilities to counter improvised explosive devices (IEDs); expanding manned 

and unmanned aircraft systems (UAS) that are remotely piloted aircraft for intelligence, surveillance, and 

reconnaissance; strengthening and expanding capabilities for training partner aviation forces; and to 

increasing the resiliency of U.S. forward posture and base infrastructure. 

  

                                                      

3New strategic guidance for the DoD is provided in Sustaining U.S. Global Leadership: Priorities for 21st Century 

Defense. Department of Defense. January 2012.  
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1.1.3 National Military Strategy 

The NSS and QDR guided the establishment of the National Military Objectives: 

 Counter Violent Extremism 

The threat of violent extremism is not limited to South Central Asia, and the Joint Force will 

work with our Allies and partners to disrupt these operations.  Through deterrence and direct 

response across the full spectrum of military capabilities, the Joint Force will protect the Nation’s 

vital interests. 

 Deter and Defeat Aggression 

In the role as security guarantor, the Joint Force will be prepared to deter and defeat regional 

aggression that would threaten national interests.  This objective includes countering Weapons of 

Mass Destruction (WMD) proliferation, defeating adversary aggression, and maintaining joint 

assured access to the global commons, space, and cyberspace. 

 Strengthen International and Regional Security 

Strengthening international and regional security requires that our military forces be globally 

available yet regionally focused.  Missions can change rapidly and the Joint Force must be shaped 

to aggregate quickly the right capabilities.  With partner nation support, our Joint Force will 

preserve its forward presence and access to the bases, ports, and airfields required to safeguard 

the nation’s economic, and security interests worldwide. 

 Shape the Future Force 

The NMS is focused on fielding modular, adaptive general-purpose forces that can be employed 

in the full range of military operations.  Land forces will be capable of Unified Land Operations 

(ULO)4 and be organized to provide a versatile mix of tailorable and networked organizations 

operating on a sustainable rotational cycle. 

1.1.3.1 Pacific Command Support to NSS and NMS 

The U.S. Pacific Command (USPACOM) is a joint combatant command (containing all military services) 

reporting directly to the National Command Authority (NCA).  With Headquarters (HQ) in Hawai‘i, its 

area of responsibility (AOR) includes over 50% of the earth’s surface, stretching across the Pacific and 

from Antarctica to the Arctic Ocean.  This area, known as the Pacific Theater, includes 39 countries.  

Among these are India, China, Japan, both Koreas, the Philippines, and Australia. 

  

                                                      

4 ULO, from Army Doctrine Publication (ADP) 3-0, Unified Land Operations (October 2011), “describes how the 

Army seizes, retains, and exploits the initiative to gain and maintain a position of relative advantage in sustained 

land operations through simultaneous offensive, defensive, and stability operations in order to prevent or deter 

conflict, prevail in war, and create the conditions for favorable conflict resolution.”  
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To support the NSS and National Military Objectives, USPACOM Commanders must be prepared to 

promote regional security and deter aggression, and to be prepared to respond to the full spectrum of 

military contingencies using the following methods (USPACOM Strategy from USPACOM Web site, 

January 2011): 

 Synchronize USPACOM actions across the U.S. Government, associated Combatant Commands, 

regional Allies, and partners 

 Continual forward presence enabled by an adaptive regional military posture and enhanced by 

synergy with capable partners, maintain security of the regional commons 

 Provide conventional and strategic military capabilities for extended deterrence of aggression 

against the U.S., its territories, Allies, and interests 

 Maintain ready forces and plan, train, and exercise to accomplish the full range of military 

contingencies 

 Concentrate on five focus areas:  Allies and Partners, China, India, North Korea, and 

Transnational Threats. 

U.S. Army Pacific (USARPAC) Mission and Vision 

“USARPAC postures and prepares the force for unified land operations, responds to threats, sustains and 

protects the force, and builds military relationships that develop partner defense capability in order to 

contribute to a stable and secure USPACOM area of responsibility.” 

USARPAC Commander’s vision of “One Team, America’s Theater Army in the Asia-Pacific, assuring 

security and stability” provides the focus for Army training in the Pacific.  To accomplish USARPAC’s 

mission and achieve the Commander’s vision, all training efforts must provide the Combatant 

Commander a force of choice that stands ready to PREVENT conflict, SHAPE the environment and WIN 

at everything the Command does.  As America’s forward deployed Theater Army in the Asia-Pacific 

region directly supporting the attainment of national strategic, theater strategic, and operational 

objectives, USARPAC is uniquely designed and positioned to conduct a wide range of operations 

indispensable in enhancing the Joint Force’s ability to gain and maintain access to areas throughout the 

region that would otherwise be denied.  Training capacity to provide versatile, combat-ready, modern, 

expeditionary land forces capable of executing unified land operations is paramount.  This capacity is 

central to USARPAC’s core tenet of “Trained and Ready forces.”  USARPAC Training Strategy therefore 

centers on programmatic development to achieve an Army in the Pacific that has the facilities and 

enablers that leverage full capability Live, Virtual, Constructive, and Gaming (LVCG) integration that 

supports all full-spectrum training requirements, supports interoperability with our partners/allies in the 

region, and enables expeditionary capabilities.   

Combat readiness, the ability to succeed in the execution of ULO, and fighting to win, depends on 

providing units and Soldiers with realistic training conditions and the full suite of challenging and 

doctrinally-to-standard live-fire training facilities and ranges.   
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1.1.4 Army Training Strategy 

The ATS provides vision and guidance on ends, ways, and means for training leaders, Soldiers, civilians, 

and units to support operational adaptability and sustain readiness to conduct unified land operations.  Per 

the current ATS, “the Army is transitioning to regionally aligned forces characterized by operational 

adaptability, an agile, responsive, tailorable force capable of responding to any mission, anytime, 

anywhere.”  (U.S. Army, 2012) 

Cyberspace and space are emerging as areas of operations for nation states, and threats are likely to 

employ cyber operations and information warfare to either degrade mission command capabilities or to 

conduct global perception management and influence campaigns.  The ATS must account for influences 

including non-combatants, global media, and non-governmental organizations.  Therefore, the primary 

goal of the 2012 ATS is to train for operational adaptability “focusing on two central tenants of unified 

land operations: train to accomplish specific tasks and the requirements of decisive action and train for 

effective application of mission command in unified land operations.”  Decisive action replaces the term 

“full-spectrum operations.”  Decisive action operations are comprised of two core competencies as 

outlined in ADP 3-0, ULO: combined arms maneuver and wide area security (HQDA, 2011c). 

The Army Training Vision provides an imperative to balance wartime requirements with building a more 

adaptive force through home station training, combat center training, and training support system (TSS) 

capabilities.  Home station means where the units are stationed when they are not deployed into a theater 

of operations, where efficiencies and resources can be maximized.  Home station training must reflect the 

range of prevent-shape-win operational scenarios and provide training for decisive action and unified land 

operations.  Limitations in maneuver space, live-fire ranges, or training facilities must be overcome by 

effectively employing available virtual, constructive, and gaming capabilities.  Home station training will 

transition to an Integrated Training Environment (ITE) that will improve the commander’s ability to 

integrate LVCG capabilities.  The home station must provide the training environment and infrastructure 

where units can train Mission Essential Task List (METL) tasks (live-fire and maneuver) for up to 

brigade-level in the Active Component (AC) and up to company level in the RC.  CTCs provide realistic, 

doctrinally based, joint and combined arms training that approximates actual combat.  Deploying units 

will train in an environment that replicates their anticipated deployment operational environment.  TSS 

enables training in the operational, institutional, and self-development domains.  The TSS facilities are 

ranges, training land, other live training capabilities such as urban operations training facilities, mission 

training complexes, training support centers, and simulations facilities. 
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Mission Essential Task Lists (METLs), Combined Arms Training Strategy (CATS), Standards in 

Training Commission (STRAC), and Event Menu Matrices (essential, sequential, and progressive training 

events) will help units understand and develop training plans required to meet Force Generation-defined 

proficiency levels.5  Training on a standard METL matches what tasks a unit is organized and equipped 

for and provides a balance of offense, defense, and stability training.  To enable and support unit METL 

proficiency,  Army installations (to include those in Hawai‘i) must provide Soldiers and units with a 

training infrastructure (training lands, ranges, and support facilities), a training network infrastructure that 

links to the operational network, and modernized training aids, devices, simulators, and simulations 

(TADSS).  The foundation of METLs’ proficiency begins with Soldiers and units training to standard on 

modern, doctrinally correct, and realistic training ranges and facilities, such as the proposed IPBC in this 

Final EIS. 

Training and qualifying Soldiers and units typically requires three types of training ranges:  individual 

weapons qualification ranges (crawl), live-fire range complexes that allow units to conduct live-fire 

training simultaneously as one team (walk), and maneuver areas for units to rehearse and train on the full 

complement of mission-essential tasks required by a unit’s training doctrine (run).  This crawl-walk-run 

progression is essential for units to attain unified land operations training proficiency prior to 

deployment.6 

1.2 DETERMINING TRAINING AND RESOURCE REQUIREMENTS 

There are several important Army publications that provide guidance on identifying live-fire training 

requirements and the facilities needed to meet these requirements and that explain the range 

modernization process from concept to completion.  Army Regulation (AR) 350-1 Army Training and 

Leader Development provides policy and guidance on training and leader development that supports a full 

spectrum expeditionary Army to meet requirements of current operations and future missions (HQDA, 

2007b).  AR 350-19, The Army Sustainable Range Program, assigns responsibilities and provides policy 

and guidance for managing and operating Army ranges (HQDA, 2009b).  The 2011 edition of Field 

Manual (FM) 7-0, Training Units and Developing Leaders for Full Spectrum Operations (FSO), reflected 

the Army’s unit training and leader development concepts borne from a decade of persistent combat 

operations (HQDA, 2011a).  Army Doctrine Publication (ADP) 7-0, Training Units and Developing 

Leaders, re-establishes fundamental training and leader development concepts and processes for the 

Army (HQDA, 2012b).  Training doctrine is again based on the Army’s operations and planning 

processes, now defined by ADP-3-0, Unified Land Operations, and ADP 5-0, The Operations Process 

(HQDA 2011c and 2012a).  Department of the Army (DA) Pamphlet (DA PAM) 350-38 Standards in 

Training Commission (STRAC) contains procedures for planning, resourcing, and executing training to 

include weapons qualification standards, training programs, and ammunition standards (HQDA, 2009a).  

TC 25-8 Training Ranges provides information (including range capacity and standard range designs) 

about and guidance for developing and operating Army ranges (HQDA, 2010b). 

  

                                                      

5 The force generation model is described in the October 2012 ATS and prescribes the level of proficiency required 

for post-mobilization training of Army units. 
6 The Chief of Staff of the Army verbal directive now refers to Army training progression as low-mid-high fidelity, 

versus the previous use of terminology, crawl-walk-run. 
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1.2.1 Range Planning Process 

This process begins with a doctrinal analysis of the installation training load (requirements) driven by all 

assigned, tenant, and routine users’ CATS and METL, the guidance in STRAC (May, 2009), and any 

school Programs of Instruction (POI).  This is the installation’s throughput requirement: the number of 

individuals, teams, crews, or units required to train during a single year on specific ranges and facilities.  

The next step is identifying the number, size and configuration, condition, and utilization of doctrinally-

correct, standard ranges in order to determine throughput capacity - referring to the number of Soldiers, 

teams, crews, and units that can train on specific ranges in a single year.   

The Army-wide standard for range availability is 242 days (the 365 day calendar year minus all weekends 

(104 days), federal holidays (10 days), and an additional nine days for range maintenance and inclement 

weather) (Headquarters, Department of the Army (HQDA), 2010b). 

When comparing the annual throughput requirement versus throughput capacity, if the throughput 

capacity exceeds the throughput requirement of a given range, an excess capacity exists.  If the 

throughput requirement exceeds the throughput capacity, a need exists for additional training capability.  

This additional capability can be achieved by expanding, reconfiguring, or modernizing existing ranges, 

or constructing new ranges. 

If the existing ranges do not meet doctrinal standards in design, targetry, and infrastructure, do not 

support the Army’s weapons systems and their Surface Danger Zones (SDZs), or do not provide realistic 

training conditions then the range modernization process is used to develop solutions to meet training 

requirements. 

Range Division Hawai‘i, after calculating the operational and doctrinal requirements for units, will work 

with other installation staff to consider the environmental, safety, munitions, and facility management 

plans when considering the need for range facility modernization; and implement the range modernization 

process using the following planning and analytical tools. 

1.2.2 Range Complex Master Plan 

The Range Complex Master Plan (RCMP) depicts the installation’s current range and training land assets, 

potential sites of future range projects, and the installation’s requirements and constraints that may impact 

range modernization.  The RCMP helps to identify and define the specific range modernization and land 

acquisition projects that will be integrated into the installation’s Range Development Plan (RDP). 

1.2.3 Range Development Plan 

The RDP is the installation’s prioritized list of range modernization projects and it is derived from the 

RCMP.  The RDP generally identifies the range modernization projects by year when the range planners 

wish to implement each project.  Range project requests are submitted as a Facilities Engineers Work 

Request (FEWR) for consideration, planning, and funding (if necessary).  The RDP will also identify 

range costs, standard targetry, SDZs, and other related information.  Once validated, the RDP is adjusted 

as needed, given operational requirements of the installation, training requirements that use the range 

assets, and funding requirements and funding constraints.   
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The RDP process has four major steps described below. 

 Doctrinal Analysis 

This is a review of tenant and non-tenant users training requirements and Service School POI 

driven by Army standards and policies, training strategies and unit METL.  The result is the total 

doctrinal requirement. 

 Operational Analysis 

This is a review of the current and temporary range and training land assets, to include their 

condition and utilization history.  The result is the installation’s total assets and capabilities.  The 

assets are compared to the requirements, and the shortfalls or excesses are identified.  The 

unconstrained operational requirement, what ranges and other key facilities must be modernized 

or constructed without regard to available land, cost and other limitations, is then developed and 

analyzed. 

 Sustainability Analysis 

Through an integrated planning process, the garrison staff will analyze other elements that affect 

potential range requirements.  These elements are generated from environmental, safety, 

munitions, and facility management plans and programs such as:  Installation Master Plan; 

Integrated Natural Resources Management Plan (INRMP); Threatened and Endangered Species 

Management Plan; and the U.S. Army Garrison-Hawai‘i (USAG-HI) – Cultural Resources 

Program.  Other considerations can include range security assessments, encroachment, utility and 

infrastructure, and economic impacts.   

 Analysis of Alternatives Study (AAS) 

New or modernized range assets are listed in the RCMP.  These assets are submitted to the 

USAG-HI for site approval.  The AAS will be incorporated into an analysis of potential 

environmental and economic impact or feasibility studies for each alternative identified.  The 

Army will then conduct a NEPA analysis, as appropriate.   

1.2.4 Determining Training Support Infrastructure Requirements (Roads and Utilities) 

The Under Secretary of Defense, in a Memorandum dated 29 May 2002, issued guidance to all Defense 

agencies requiring the use of Military Standard 3007 (MIL-STD-3007) unified facilities design and 

construction criteria in the planning, design, construction, sustainment, restoration, and modernization of 

Department of Defense (DoD) facilities.  DoD developed criteria within the Unified Facilities Criteria 

(UFC) system as required by the Under Secretary of Defense Memorandum.  The U.S. Army Corps of 

Engineers (USACE) is the lead Army agency for developing and updating planning, design, construction, 

sustainment, restoration, and modernization criteria for Army projects.  The UFC program information, 

including specific codes for Military Construction (MILCON), is found at the Web site for Whole 

Building Design Guide,7 online.   

  

                                                      

7 http://www.wbdg.org/references/pa_dod.php 
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The UFC applies to training support infrastructure.  The UFC for Aggregate Surfaced Roads and Airfield 

Areas presents criteria for determining the thickness, material, and compaction requirements, and 

drainage, maintenance, and dust control requirements for all classes of aggregate surfaced roads, and for 

the airstrips of airfields at Army installations (UFC 3-250-09FA, 16 January 2004).  This UFC also 

prescribes a design life of 25 years for most roads.  New roads are needed when: 

 Existing roads are aged or dilapidated, or are beyond reasonable repair because the long-term cost 

of road maintenance is larger than the cost of road replacement; and when the existing road no 

longer meets the Army’s unified criteria. 

 Planned new facilities require new roads to be built to meet them. 

 Building new infrastructure (such as ranges or cantonment facilities) and new roads are 

requirement to access those facilities. 

Utilities, such as transformers or overhead power lines, for example, are typically installed by the power 

supplier that provides power to the Army installation.  The design and maintenance of this infrastructure 

is inherently under the control of the power supplier.  The age and operational effectiveness of this 

infrastructure is continually observed by the power supplier and the installation.  As this infrastructure 

ages it is replaced with newer technology that may also require more space than the existing technology 

already occupies.  Also, installation-planning staff continually monitors utility usage and conditions for a 

variety of reasons including: 

 To conduct life-cycle, system-based economic assessments of existing infrastructure versus 

newer technology that may have a longer term beneficial impact to cost and to the environment. 

 To meet energy goals set by Federal mandates, such as for energy performance (Executive orders 

(EO) 13514 and 13423). 

 To meet the requirements of the installation mission by modernizing existing facilities or 

constructing new facilities in the General Range Area or the Cantonment Area, and to determine 

the impact of demand on existing infrastructure. 

Installation planners, for these reasons, may request road and utility infrastructure modernization or 

replacement. 

1.3 BACKGROUND FOR THIS FINAL EIS 

As the Army Service Component Command to USPACOM, USARPAC provides forces, commands 

assigned forces, and enables ULO to deter aggression, advance regional security/cooperation, respond to 

crises, and fight to win.  When directed, USARPAC provides mission command capabilities for small-

scale contingency operations or serves as Combined or Joint HQ to support Humanitarian 

Assistance/Disaster Relief and peacekeeping operations.  USARPAC units must be trained and prepared 

to deploy to execute USPACOM-directed missions across the Pacific Theater.  

Part of PTA’s mission is to provide modernized training facilities for USARPAC and other USPACOM 

units that train at PTA.  USPACOM and USARPAC units require a full suite of live-fire ranges and 

maneuver training areas that meet doctrinal standards and area capable of supporting 

sequential/simultaneous training of units in both live and nonlive-fire tasks.  Units must be able to 

conduct their doctrinally-required training and achieve their required readiness levels prior to deployment. 
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Three types of training areas support progressively higher levels of proficiency training that are required 

to support unified land operations.  These are local training areas (LTAs), major training areas (MTAs), 

and combat training centers (CTCs).  Table 1.3-1 provides an overview of each of these training areas. 

Table 1.3-1.  Training Areas Defined 

Training 

Area 
Overview 

LTA LTAs support individual Soldier and crew weapons proficiency training with the objective 

of qualifying Soldiers and small units on their weapon systems.  Soldiers and units will 

also train on maneuver tactics, techniques, and procedures (TTP).8  The training objectives 

focus on individual through platoon weapon systems proficiency and up to battalion level 

maneuver operations. 

MTA MTAs support larger unit collective live-fire training (platoon and higher) and maneuver 

training (battalion or brigade).  MTA training builds on the training proficiencies achieved 

at LTAs and also integrates TTP as necessary. 

CTC The Army’s premier training centers provide an enhanced maneuver training experience, a 

dedicated opposing force (OPFOR), robust instrumentation and formal evaluation and 

feedback process to brigade-sized combat teams.  This is the final training event for large 

units and prepares them for their operational mission. 

 

There is limited collective training capability and capacity on the island of O‘ahu.  In Hawaiʻi only PTA 

is classified as an MTA.  PTA was established as a multi-functional training facility in 1956 and is the 

largest contiguous live-fire range and maneuver training area in Hawai‘i and the primary tactical training 

area for units conducting military METL training.9  PTA encompasses approximately 132,000 acres (ac) 

(53,418 hectares (ha) 5,051 meters squared (m2)) to include a 566 ac (229 ha 521 m2) Cantonment Area, 

Bradshaw Army Airfield (BAAF), maneuver training areas, live-fire training ranges, artillery firing 

points, and a centrally located 51,000 ac (20,638 ha 9,679 m2) impact area (U.S. Army Environmental 

Command (USAEC), 2009b).  Figure 1.3-1 illustrates the location of PTA. 

  

                                                      

8 TTP, as discussed in FM 7-0, are also known as new conditions or tasks that may not have established standards, 

but where Commanders in the field redefine an existing task or may establish a standard to be successful in a new 

situation.  TTP are usually integrated with standards so that Soldiers may both meet and exceed their ULO 

requirements. 
9 As discussed earlier in this section, PTA is a MTA, and while it does offer crawl and walk training capability, its 

primary purpose is large unit training.  Ranges on O‘ahu are all LTAs, and offer some unit training capability, but 

not large unit maneuver capability. 
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PTA supports the Army’s Active and RC training missions by providing a variety of training and training 

support resources and facilities.  PTA supports live-fire training (to include Joint and multi-national 

forces training) from Soldier to battalion level.  Additionally, PTA supports up to battalion and brigade 

combat team force-on-force maneuver training under uniquely realistic conditions.  Presently, PTA does 

not have any standard ranges that meet the requirements for conducting company level or above live-fire 

collective training.10  Training begins at the individual and crew levels (referred to as crawl and walk), 

and progresses through collective (run-type) training exercises as the unit achieves METL proficiency and 

its designed operational/functional capabilities. 

The PTA range complex consists of 31 separate direct-fire ranges11 in the northern, eastern, and southern 

regions of the installation (Figure 1.3-2); the direct fire ranges are identified in Table 1.3-2.  This range 

complex occupies approximately 30% of the PTA acreage, and supports a variety of training including 

weapons live-fire exercises, bivouac, and aviation training.12  PTA also has over 100 artillery and/or 

mortar firing points and ammunition holding areas (AHA).  Of the ranges listed on Table 1.3-2, 

“collective” (run-type) ranges at PTA include Ranges 1, 8C, 10, 11T, 12, 14, 21 and 22, the Convoy Live-

fire (CLF) Range.  Of these collective ranges, only Range 8C (Live-fire Shoothouse), Range 22 CLF, and 

Range 12 Battle Area Complex (BAX) (operational in the spring of 2013) are of standard design.   

In addition to the direct-fire ranges, there are 23 training areas at PTA and the Ke’āmuku Maneuver Area 

(KMA) (Figure 1.3-2).  These training areas are considered maneuver/training areas for light forces and 

allow for sufficient realistic live training conditions.  Training Areas 1-4 and 9-16 are made available for 

recreational (public) hunting as training schedules and weather permit (see Section 3.1).  Training Areas 

17-23 are available for limited training and are restricted by large-scale fences in compliance with Federal 

requirements under the 2003 BO (USFWS, 2003).  Training Area 23, or the Multi-Purpose Range 

Complex (MPRC), was constructed in 1988 but never used by the Army.    

 

                                                      

10 In accordance with AR 350-19, paragraph 3-20b, standards associated with range designs are published in TC 25-

8 Training Ranges and TC 25-1 Training Land.  The definitions are based on concepts and recommendations 

developed by U.S. Army Training and Doctrine Command (TRADOC) schools, centers and individual Army 

Commands.  TC 25-8 and TC 25-1 serve as the primary reference for generic range layout and targetry 

equipment.  In addition, USACE design manuals provide the specifications and designs for approved Army 

standards. 
11 The number of ranges listed in past EISs at PTA has varied, but frequently identifies only 22 ranges present at 

PTA.  After careful consideration of the range inventory at PTA, it was determined that past EISs did not count all 

ranges within the specified range areas; for example, Range Area 8 (Table 1.3-2) includes five different ranges. 
12 In addition to aviation training, PTA conducts environmental flight surveys, which are used to monitor or obtain 

information about PTA, such as aerial surveys for natural resources and cultural resources.  Flights for VIP visits are 

also conducted and may be combined with an environmental flight.  Environmental and VIP flights are conducted 

using military helicopters over two days with a frequency of approximately six times per year.  Small aircraft and C-

130 aircraft have typically used BAAF and due to runway limitations, the airfield is used mostly by helicopters. 
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Figure 1.3-1.  Map showing PTA on Hawai‘i Island 
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Figure 1.3-2.  Existing direct fire ranges and training areas at PTA 
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Table 1.3-2.  Direct Fire Ranges at PTA 

Range 

Number 
Type of Range 

Purpose 

(Qualification or 

Familiarization) 

Standard or Non-

standard Range 

(TC 25-8) 

1 Infantry Squad Battle Course 

(ISBC) with 25 meter (m) 

Zero 

Qualification Non-Standard13 

1A Modified Record Fire (MRF) Qualification Standard 

1B Known Distance (KD) Range Familiarization and 

qualification 

Under Construction 

(Standard) 

2 Combat Pistol Course Qualification Standard 

3 M203 Training Practice Tracer 

(TPT) Target Practice (TP) 

Qualification Standard 

4 Rifle Range Qualification and 

familiarization  

Deactivated (Non-

Standard) 

5 Hand Grenade Confidence 

Course 

Live grenade familiarization  Standard 

6 Hand Grenade Qualification 

Course 

M69 practice grenade only Standard 

7 Rifle Zero Range Rifle qualification Deactivated (Non-

Standard) 

8 Multipurpose Machine Gun 

(MPMG) with 10 Zero lane) 

M2 Machine Gun 

Qualification 

Non-Standard 

8A Anti-Armor (sub caliber (cal)) Anti-Armor qualification 

(restricted) 

–Inactive (Standard) 

8B MK19 Machine Gun (MG) MK19 Machine Gun (TP Only) 

Qualification 

 Non Standard 

                                                      

13 Standard versus non-Standard Ranges: Ranges at PTA were built to the then current Army training standard; 

however, over time and changes in weapons used by Soldiers, these ranges no longer meet the new training doctrine 

for the new weapon platforms.  Range 10, the existing non-standard IPBC, does not provide Soldiers with training 

up to current Army standards.  As the above table illustrates, several other ranges at PTA are non-standard as well, 

and would benefit from modernization. The Army has determined a modern IPBC is the most immediate and critical 

need to ensure Soldier readiness. 
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Range 

Number 
Type of Range 

Purpose 

(Qualification or 

Familiarization) 

Standard or Non-

standard Range 

(TC 25-8) 

8C Live-fire Shoothouse Urban Live-Fire/Close Quarters 

Marksmanship (CQM) 

(one-story) qualification 

Standard 

8S Sniper Range  Sniper training familiarization Non-Standard 

9 Demolition Range General and special demolition 

Familiarization 

Standard 

10 IPBC Infantry platoon Live-Fire 

Qualification 

Non-standard 

11L Anti-Armor Qualification Deactivated (Non-

Standard) 

11T Gunnery Range (Ground 

mounted and Aerial Gunnery) 

Live-Fire gunnery qualification Non-Standard 

12 BAX  Qualification Under construction 

(Standard) 

12A Forward Arming and 

Refueling Point (FARP) 

Hot rearming and refueling Standard 

13 Artillery Direct Fire Range Artillery direct fire qualification –Inactive (Non-

Standard) 

13A MK19 Machine Gun 

Multipurpose Range 

Qualification –Inactive (Non-

Standard) 

14 Multipurpose (live-fire) Range Familiarization –Inactive (Non-

Standard) 

15 Interim Helicopter Gunnery 

(impact area) 

Helicopter gunnery 

qualification 

(small cal up to .50 cal) 

–Inactive (Non-

Standard) 

16 Aerial Bombing Range Fixed-wing bombing and 

gunnery 

Familiarization 

Non-Standard 

17 Forward Area Arming and 

Refueling Point (FAARP) 

Hot rearming and refueling Non-Standard 
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Range 

Number 
Type of Range 

Purpose 

(Qualification or 

Familiarization) 

Standard or Non-

standard Range 

(TC 25-8) 

18 FARP Hot refueling only 

(see earlier designation) 

Standard 

19 Drop Zones Container Delivery System 

(CDS) 

Standard 

20 Helicopter Door Gunnery Helicopter gunnery 

qualification 

Non-Standard 

21 Multipurpose Range 

(including Anti-Armor Firing 

Point (AAFP) and mock 

runway) 

Familiarization and 

qualification 

Non-Standard 

22 CLF Qualification Standard 

 

Range operation personnel schedule all training events and other activities (e.g., range maintenance) on 

PTA through an automated system known as Range Facility Management Support System 

(RFMSS).  Range control staff use RFMSS to manage a unit’s use of the range complex by scheduling 

the required available ranges and training areas, verifying specific range SDZs matched with weapons 

systems planned for use during training, and to resolve scheduling, environmental, or safety conflicts.   

Historically, the Army trained three Schofield Barracks-based infantry brigades at PTA, a cavalry 

squadron, aviation, logistical, and artillery assets.  In addition, Army RC, HIARNG, Navy, Air Force, and 

Marine Corps units stationed in Hawai‘i trained regularly at PTA.  These units traveled to PTA and used 

it for live-fire and maneuver training.  Equipment and supplies came by boat to Kawaihae and then by 

convoy to PTA.  In particular, the 25th Infantry Division’s (ID) (25th ID) brigades performed battalion-

level training at PTA.  Records are not complete and training varied according to the mission 

requirements and funding.  The historical maximum level of training would generally have included 30-

day exercises by nine infantry battalions and the cavalry squadron, accompanied by artillery, aviation, and 

logistical assets.  Training also included Army RC, HIARNG, Navy, Air Force, and Marine Corps units.  

It is this level of training along with increases resulting from Stryker Brigade transformation (discussed 

below) occurring prior to the lengthy combat deployments of the last decade, that is referred to (in plural) 

as “historical levels” in this EIS. 
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Over the last decade, the 25th Division transformed into its current configuration.  Two brigade combat 

teams (BCTs) formed, combining maneuver units with artillery, transportation, maintenance, and other 

units previously held at Division level.  Aviation assets now are consolidated in a Combat Aviation 

Brigade (CAB).  The 25th Division has one of its BCTs equipped with Stryker wheeled vehicles, a system 

that did not arrive in Hawai‘i until the second half of the last decade.  The 2004 EIS for transformation of 

the 25th ID’s second brigade to a Stryker Brigade Combat Team (U.S. Army and USACE 2004) 

addressed increases in the use of ordnance (live ammunition) as well as increased off-road vehicle travel 

at PTA that would result from training by the Stryker BCT. 

Beginning in the early 2000s, USARPAC brigades and support units have repeatedly deployed to and 

returned from Iraq and Afghanistan, and this led to an overall decrease in training activities at PTA.  This 

decrease in activity does not reflect the full anticipated use of PTA.  The following section discusses the 

military use of PTA, and assumes all units are at home station.  This provides a snapshot of the optimum 

training situation and allows the reader to understand the PTA’s current training capability.  

It should be noted that any resulting decision from this Final EIS will not increase training at PTA.  Units 

would continue to deploy to PTA to conduct training on mission essential and required pre-deployment 

tasks.  No additional units over historical levels would travel to PTA under the actions proposed in this 

Final EIS.  While at PTA, some units may fire more ammunition (this correlates with Army-wide training 

requirements as defined in STRAC).  Furthermore, the Proposed Action would not increase the average 

number of aircraft operations at BAAF beyond historical levels. 

The Proposed Action does not include the stationing of additional Soldiers at PTA, the acquisition of any 

land, or the expansion of training beyond PTA’s existing boundary.  Furthermore, the Army does not 

anticipate a substantial increase in the number of Soldiers on an annual basis that would utilize all of the 

training ranges at PTA (the overall “throughput” of the training area) as a result of the Proposed IPBC.  

This Final EIS makes clear that the Army’s utilization of PTA under the Proposed Action would continue 

to be based upon existing training requirements as set forth by the Army’s STRAC and CATS strategies 

for units already utilizing PTA.  In other words, the Army does not expect an increase in the number of 

Soldiers using the new proposed IPBC as compared with current levels on the existing, non-standard, 

IPBC Range 10.  The Army must adapt to changes in future training requirements that result from 

emerging threats.  If these requirements were to exceed the thresholds analyzed within this Final EIS, the 

Army would conduct additional NEPA analysis as appropriate. 

1.3.1 Current Military Use of PTA 

1.3.1.1 Current Army Use of PTA 

PTA supports full-scale combined arms live-firing and field training military exercises at all levels from 

squad to brigade for units stationed in Hawai‘i and supports similar training up to company level for the 

Army RC and HIARNG units stationed in Hawai‘i.  AC training at PTA primarily includes the units of 

the 25th ID, composed of the 2/25th SBCT, 3/25th IBCT, and 25th CAB.  Other units that use PTA 

include the 94th Army Air and Missile Defense Command, 8th Theater Sustainment Command, 45th 

Sustainment Brigade, 8th Military Police (MP) Brigade, and the 130th Engineer Brigade.  PTA is also 

used by Hawai‘i's Emergency First Responders and the Hawai‘i Police Department. 
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There are seven maneuver battalions/squadrons in the two BCTs; four in the Stryker and three in the 

infantry.  There are five aviation/aviation support battalions in the CAB that train regularly at PTA.  In 

accordance with their METL, these battalions may train at PTA twice per year for up to 30 consecutive 

days to meet their doctrinal collective training requirements.   

BCT HQ units, and other brigade support elements (Combat Support (CS) and combat service support 

(CSS) units) deploy to PTA to establish command and control, communications, and logistics operations 

approximately one week in advance of the maneuver and aviation battalion’s arrival at PTA.  Some of 

these units also have a collective training requirement that would be performed at PTA.  Brigade support 

elements remain at PTA a week after the maneuver and aviation battalion leaves to support redeployment 

and other post-operations activities.  In other words, a maneuver and aviation unit deploys to PTA for 

approximately 30 days to accomplish its METL tasks, while supporting brigade elements deploy for 

approximately 45 days overlapping that same time period. 

The Final EIS for the Permanent Stationing of the 2/25th SBCT discussed use of PTA for meeting SBCT 

annual training requirements.  This is summarized in Table 1.3-3 below.   

Table 1.3-3.  SBCT Training at PTA 

Training Description 

Mobile Gun System 

(MGS) Gunnery 

Training 

The MGS platform, firing a 105 millimeter (mm) cannon, uses Range 11T to 

accomplish its annual gunnery training and qualification.  Range 11T is 

partially located within the BAX construction site.   

Combined Arms Live-

fire Exercises 

(CALFEX) 

Once operational, the BAX at PTA will support company-level CALFEX 

and reconnaissance and infantry units conducting collective operations and 

convoy live-fire training.  When operational, the BAX will also support 

MGS gunnery training. 

Anti-Armor Tracking Units of the 2/25th ID use Range 8A to meet training requirements for 

medium and heavy anti-armor weapons systems.  This range is used to train 

Soldiers in identifying, tracking, targeting, engaging, and defeating moving 

armor targets (MAT) individually or in tactical array.   

Maneuver Training  Maneuver training for battalion and brigade-sized units occur at PTA.  It is 

anticipated that each infantry battalion would train eight times annually at 

PTA and brigade-level maneuver rotations would occur every 12 to 18 

months. 

NOTE:  No additional SBCT training is proposed to occur at PTA over the 2008 Record of Decision. 
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UAV/UAS are used by units of the 2/25th and 3/25th ID.  Training involving UAS occurs at PTA within 

restricted airspace (RA).  The 25th CAB conducts individual and collective training on the island of 

O‘ahu and at PTA; at the National Training Center, California; and the Joint Readiness Training Center, 

Louisiana.  During these training events, helicopter pilots and crews, train on their basic aviation skills 

and complete required annual training to maintain flight proficiency and certification.  This training 

includes specific flight maneuvers, operations with night vision equipment, instrument evaluation, and 

collective flight training tasks.  A separate NEPA document was prepared by the Army regarding training 

by the CAB at PTA, and using designated landing zones (LZ) on Mauna Loa and Mauna Kea.  That 

document may be found on the USAG-HI Web site.14  The action proposed in that document is 

considered in the cumulative impacts chapter (Chapter 5).   

The 9th Mission Support Command and the 1/196th Infantry Brigade conduct METL training at PTA.  

Both units provide training support to RC and HIARNG units throughout USARPAC AOR; training 

assistance to ensure units meet pre/post mobilization readiness standards; and training support and 

assistance to USARPAC Theater Security Cooperation15 Program exercises.   

The Hawaiʻi HIARNG, primarily units of the 29th IBCT, conducts METL training at PTA to support its 

federal and state missions.  Its federal mission is to serve as an integral component of the total Army by 

providing fully manned, operationally ready, and well-equipped units that can respond to any national 

contingency.  Its stated mission is to “provide a highly effective, professional, and organized force 

capable of supporting and assisting civilian authorities in response to natural disasters, human-caused 

crises, or the unique needs of the state and its communities.” 

(http://Hawaii.gov/dod/hiarng) 

 

Although PTA provides a number of ranges in support of unit collective training, the installation also 

contains several individual and crew served weapon ranges that are used to provide individual Soldiers or 

units with qualifying training opportunities if those opportunities were missed on O‘ahu.  When their 

battalion deploys to PTA the individual platoons, squads, or Soldiers can accomplish these basic 

qualifying training tasks. 

 

  

                                                      

14 http://www.garrison.hawaii.army.mil/sites/nepa/default.asp 
15 Following the publication of the 1995 National Security Strategy of Engagement and Enlargement, the Office of 

the Secretary of Defense, regional commanders and the joint staff developed a formal peacetime engagement 

planning process. Through the process each Geographic Combatant Commander developed a regional strategic plan, 

now referred to as the Theater Security Cooperation Plan that described the security environment, identified 

engagement objectives and listed associated activities that supported those objectives.  
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When units began deploying to Iraq and Afghanistan, the frequency of home station training at PTA 

decreased.  As the Army moves toward a sustainable operational tempo and begins to draw down forces 

overseas, units will redeploy to Hawai‘i.  The “dwell time” (or time spent at home station to reset and 

retrain) will mean that training at PTA will return to the previous (historic) levels.  In accordance with the 

Army Force Generation (ARFORGEN), AR 525-30 (5 May 2010), reset and retrain is the structured 

progression of increasing readiness units use after redeployment from an operational environment.  It 

includes the receipt of new personnel, equipment, and other reconstitution tasks.  Training begins at the 

individual and crew levels (crawl and walk), and progresses through collective (run-type) training 

exercises as the unit achieves its METL and its assigned mission capabilities.  Training ranges, training 

infrastructure and training support facilities must be readily accessible, and up to standard so that units 

using PTA can meet their doctrinal training requirements. 

1.3.1.2 Current Marine Corps Use of PTA 

The Marine Corps prepared the Final Environmental Assessment (EA) for Development and Use of 

Military Training Facilities on Pōhakuloa Training Area, Hawai‘i (October 2008).  The following text 

describes the Marine Corps’ use of PTA, but it does not include joint military exercises conducted there.  

Joint military exercises involving the Marine Corps are addressed in part in the Hawai‘i Complex EIS 

prepared by the Navy (2008) and discussed in Section 1.3.1.3. 

The Marine Corps is the second largest user of PTA after the 25th ID.  Marine Forces Pacific 

(MARFORPAC) is structured similarly to the Army having Marine Regiments that are similar to an 

Army brigade and consisting of battalions and smaller units mirroring similarly-sized Army units.   

The 3rd Marine Regiment (3rd Marines) is permanently stationed in Hawai‘i and consists of three 

infantry battalions that operate on rotating deployments where one battalion is always deployed overseas 

and the other two are on a reset and retrain cycle getting ready for their next deployment.  Training 

requirements and standards are similar between the Marine Corps and the Army.  Marine Corps 

commands at Marine Corps Base (MCB) Hawai‘i (or MCBH) rely upon PTA to fulfill a large portion of 

their METL training requirements.  Primary Marine Corps training exercises are live-fire training on 

existing PTA ranges, MOUT training, and CLF training.   

Battalions of the 3rd Marines train at PTA once per quarter (every three months).  Battalion composition 

varies, but typically consists of artillery batteries, as many as three infantry companies, an HQ company, 

and possibly one combat service company and a company-sized CSS Group.  In addition, battalions 

deploy to PTA once per year to conduct large scale maneuvers.  The entire mobilization and training takes 

approximately 30 days, with actual on-the-ground exercises occupying approximately 15 to 25 days at 

PTA (Marine Corps Personal Communication, November 2010). 

PTA also supports training for Marine Corps units that are part of the Fleet Marine Forces afloat on 

transports in the Pacific, and includes transiting Marine Expeditionary Units from the U.S. Pacific coast 

to participate in training at the installation.  These units conduct combined arms live-fire and maneuver 

(CALFAM) and Close Air Support (CAS) training at PTA. 
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The Marine Corps Aircraft Group 24, located at MCBH conducts aviation training at PTA that includes 

assault support training and CAS training.  The MCBH 1st Battalion, 12th Marines (artillery battalion) 

conducts regular firing at PTA.  Finally, the Marine Corps conducts UAS training at Cooper Airstrip near 

Forward Operating Base (FOB) Warrior, which is also located at PTA.  

In 2012, the Navy issued a Record of Decision (ROD) for the basing and operation of up to two Marine 

Medium Tiltrotor (VMM) squadrons (24 MV-22 Tiltrotor Osprey aircraft) and one Marine Light Attack 

Helicopter (HMLA) squadron (27 H-1 Cobra and Huey attack helicopters) in Hawai‘i; MCBH Kaneohe 

Bay was selected (U.S. Navy, 2012b).  To support the MV-22 and H-1 aircraft, physical improvements at 

PTA would focus on expanding the existing helipads at BAAF.  Proposed aviation training activities at 

PTA may increase but would not change the installation’s overall airspace management.  For the planned 

2018 aviation operations, there would be over 9,900 more annual operations when compared to present 

day; current flight operations are lower than normal due to deployments of the Army’s and Marine Corps’ 

aviation units (U.S. Navy, 2012b). 

1.3.1.3 Current Navy Use of PTA 

The Rim of the Pacific (RIMPAC) Programmatic Environmental Assessment (PEA) (June 2002) 

describes broadly how the Navy uses PTA to accomplish its multinational, sea control/power projection 

fleet exercises (training) that it performs biennially.  The PEA discusses several types of training events, 

but those that occur at PTA or using PTA assets include Command and Control (C2) activities, Air 

Support Exercises including Close Air Support Exercises (CASEX) and Strike Warfare Exercises 

(STWEX), live-fire exercises (LFX), Special Warfare Operations (SPECWAROPS), Aircraft Operations 

Support (AIROPS), and Air-to-Surface Missile Exercises (ASMEX).  

The Navy also prepared a Hawai‘i Range Complex EIS (2008) analyzing the continuation of RIMPAC 

exercises as its baseline of training and further analyzed training that currently occurs or could occur in 

the future.  Table 1.3-4 summarizes the type of training planned at PTA. 

Table 1.3-4.  RIMPAC Exercises Planned at PTA 

Training Description 

C2 Activities Performed from both land and sea during the full exercise evaluation.  Achieved 

through a network of communication devices strategically located at DoD 

installations (including PTA) around the islands to ensure positive 

communication with exercise participants. 

STWEX / Bombing 

Exercise (BOMBEX) 

and CASEX / Air-to-

Ground Exercise 

(GUNEX) 

Basic training in air-to-surface missile firing; conventional ordnance delivery 

including bombing (MK80 series bombs, live and inert), gunnery, and rocket 

and precision guided munitions firing; and close air support techniques.  

STWEX/GUNEX activities include air-to-surface missile training occurs 

routinely.  Air-to-surface missile training and live-fire exercises would be 

confined to Special Use Airspace (SUA) and impact area. 
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Training Description 

SPECWAROPS Provides covert insertion and reconnaissance training for small Special Warfare 

units by Navy and Marine Corps.  Includes training activities, however, only 

helicopter inserts (for three to six helicopters) used to transport troop units to 

take control of an area could occur at BAAF at PTA.  Helicopters may land for 

refueling.   

LFX Provide ground troops with live-fire training and combined arms LFX training, 

including aerial gunnery and artillery firing.  LFX operations would be 

conducted at PTA.   

AIROPS Provides operational support for maritime, Air Force, and other aircraft, 

including an airship.  AIROPS support may be provided from Joint Base Pearl 

Harbor Hickam Coast Guard Air Station Barbers Point/Kalaeloa Airport, Marine 

Corps Base Hawai‘i, Wheeler Army Airfield (WAAF) on O‘ahu, BAAF on 

Hawai‘i, and Pacific Missile Range Facility (PMRF) on Kauai. 

NOTE: Between the two documents, the type of training planned for PTA remained the same, but the 

terminology used for some training events changed.  Both names are included in the table to allow for 

easier cross reference 

1.3.1.4 Current Air Force Use of PTA 

The Air Force trains regularly at PTA in conjunction with other military exercises, such as RIMPAC.  

The Air Force trains at PTA with their B-2 Spirit stealth bomber aircraft for squadrons deployed to theater 

in order to practice air strikes.  For example, in 2007, the Air Force participated in Exercise Koa 

Lightning at PTA where tactical air control party members, or TAC-Ps, from the 25th Air Support 

Operations Squadron practiced their skills calling in air strikes for B-2 bombers during a week-long 

training event.  B-2s flew from Andersen Air Force Base, Guam to PTA as part of the continuous bomber 

presence in the Pacific during the exercise.  The TAC-Ps, as battlefield Airmen, were assigned to Army 

units as joint terminal attack controllers to call in CAS strikes, dropping training ordnance on enemy 

targets when needed.  The TAC-Ps gain experience for close ground combat.  For younger TAC-Ps, this 

training is essential to support ground forces and all elements of maneuvers and critical for the Air Force's 

ability to rapidly support ground troops in combat. 

The Air Force trains its pilots to fly under Instrument Flight Rules (IFR) and Visual Flight Rules (VFR).  

When flying under IFR, altitude and routes are controlled by Air Traffic Control (ATC) allowing aircraft 

to operate under limited visibility conditions.  When flying under VFR conditions, the pilot is responsible 

for his own routes and altitudes, but he must remain clear of cloud cover.  While operating under VFR, C-

17s are currently allowed to proceed into PTA at low altitudes that allow for accurate airdrop operations, 

but must operate on limitations based on terrain at the installation.  
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The Air Force is currently refining its air drop corridors to include two drop corridors – a 40 nautical mile 

(nm) corridor into and out of PTA and one over Kahoʻolawe.  The revised corridor altitudes under IFR 

are also similar, yet slightly higher than VFR altitudes.  The revised drop corridor elevation is between 

5,000 to 6,000 feet (ft).  The Air Force flies its C-17s across the shoreline (northeast of Kona) at an 

elevation between 7,000 ft to 9,000 ft.  The terrain on Hawai‘i Island rises to meet the aircraft therefore 

by the time the aircraft reaches the drop corridor, the aircraft is high above any developed areas making it 

barely noticeable both visually and audibly (personal communication, Captain Alan Partridge (U.S. Air 

Force (USAF)), email dated 3 Jan. 2011). 

In addition, the Air Force conducted survey efforts prior to RIMPAC for seven new drop zones (one of 

them being the largest in the Hawaiian Islands) and the plan is to use these drop zones on a regular basis 

in the future.  With the combination of these proposed new drop zones, the IFR drop corridors, and 

restricted areas, the 15th Wing would be able to establish a world class airdrop venue for joint operations 

while greatly enhancing 15th Wing training and all weather war-fighting capabilities. 

1.4 PURPOSE FOR THE PROPOSED ACTION 

The purpose for the Proposed Action is to construct and operate a modern IPBC that is compliant with 

current Army training requirements, to ensure our Soldiers receive training in accordance with existing 

Army training standards.  The proposed IPBC would support the live-fire collective training needs of 

Army, Army RC, and HIARNG units, as well as other Service components that are stationed or train in 

Hawai‘i.   

1.5 NEED FOR THE PROPOSED ACTION 

The Army needs an IPBC at PTA.  Currently, PTA does not have a range capable of supporting standard 

collective Infantry Platoon Live-Fire Training that enables the unit to accomplish its METL tasks using 

one range to train battle tasks tied to its METL and accomplish its requirement of conducting platoon-

level live-fire exercises twice per year.  The proposed IPBC would improve the live-fire collective 

training capability for Army, Army RC, and HIARNG units, as well as other Service components that are 

stationed or train in Hawai‘i.   

The IPBC proposed for PTA could meet some but not all live-fire needs of the military community 

stationed in Hawai‘i.  It will remain very expensive and time-consuming to send units to PTA.  For 

instance, Soldiers living on O’ahu will have live-fire training requirements that will have to be met on 

O’ahu, even if the PTA IPBC is built and used.  Nevertheless, the IPBC will fulfill some of the live-fire 

requirements that might otherwise be conducted on ranges at O’ahu.  The amount of this training cannot 

be calculated because so many factors are involved, including funding, future deployments, and 

availability of O’ahu ranges. 

The existing IPBC at PTA located at Range 10 is a non-standard range and does not comply with the 

current requirements of Army training ranges described in TC 25-8.  The range does not have the 

necessary distance to train fire and maneuver, support employment of all organic weapon systems of an 

Infantry/Stryker/Engineer platoon and supporting aviation during a platoon live-fire training exercise; and 

possesses obsolete targetry and instrumentation.  The range cannot be expanded at this current location 

because its extension would fall within the Improved Conventional Munitions (ICM) Munitions and 

Explosives of Concern/Unexploded Ordnance (MEC/UXO) area of the impact area at PTA.  Limited 



Chapter 1 Purpose, Need, and Scope 

 

Final Environmental Impact Statement  1-25 

for the Construction and Operation of an IPBC at PTA 

entry is permitted into that area due to extremely hazardous conditions.  The construction of a permanent 

range is beyond the scope of authorized actions in the ICM area.  A standard IPBC has more objectives 

(e.g., targetry emplacements, bunkers, etc.) than what is found on Range 10.  Training objectives would 

be considered enemy positions that Soldiers using the IPBC need to engage in order to simulate an actual 

situation in combat.  Range 10 cannot accommodate these extra objectives due to its size; therefore, if it 

cannot be extended, Range 10 cannot meet the Army’s current doctrinal range design and training 

standards. 

Infantry platoons must train in a live-fire mode on tasks and in conditions they will execute in combat 

across the full spectrum of operations.  The proposed IPBC is designed to meet the live-fire collective 

training needs of infantry platoons of the 25th ID through a variety of targets, objectives, and maneuver 

scenarios.  This range would also support training for Marine Corps or other small units training at PTA, 

but primarily the IPBC is designed as an essential element of infantry platoon live-fire training.  As 

described in more detail in Section 2.2.3, Army leadership in Hawai‘i received permission from higher 

Army Headquarters to include two features to enhance the design of the proposed IPBC.  The first 

enhancement feature requested was permission to double the width of the standard range entry point 

citing a shortfall in standard IPBC ranges in Hawai‘i.  Doubling the width of the range entry point will 

allow two platoons to advance simultaneously and create the possibility for more varied training 

scenarios.   

The Army Range Requirements Model (ARRM) reflects a shortfall of 1.29 IPBC ranges on hand for 

Hawai‘i.  If a standard IPBC were built, there would still be a shortfall of .29 IPBC ranges on hand in 

Hawai‘i.  It is doubtful that the Army would fund construction of a full IPBC to make up this .29 

shortfall.  The Army therefore proposed a deviation from the standard IPBC design outlined in TC 25-8 

by widening the range dimensions by 820 ft (250 m) on both sides at the entry point and adding three 

additional objectives.  The change from a standard design to the proposed IPBC addresses this .29-IPBC 

shortfall.  The design deviation was approved by the Army Training Support Center, Training and 

Doctrine Command on December 1, 2010. 

The second enhancement feature requested was permission to harden target emplacements on the 

proposed IPBC for air-ground integration training.  Air-ground integration training is the coordination of 

air-support for the Soldiers maneuvering on the IPBC.  By increasing protective berm dimensions on the 

IPBC, target emplacements would meet aviation berm standards, and, with continuing maintenance, could 

withstand the firing of 2.75 in. training (inert, non-explosive) rockets from aviation assets.  Hardening 

targetry to protect it from the training munitions used during aircraft live-fire engagements is an exception 

to the TC 25-8 standard design.  The exception to standard was approved on April 1, 2011.  These 

enhancements would provide commanders with maximum training flexibility.   

1.6 SCOPE OF THE ANALYSIS 

The Army is developing this Final EIS in accordance with the  NEPA, Council on Environmental Quality 

(CEQ) regulations, 40 Code of Federal Regulations (CFR) Parts 1500-1508, and the Army’s 

implementing procedures published in 32 CFR Part 651 Environmental Analysis of Army Actions.  The 

Final EIS will analyze and disclose the human and environmental effects of a project-specific proposal to 

construct, operate, and maintain an IPBC.  
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1.6.1 NEPA Process 

The purpose of this document is to inform Army decision makers and the public of the likely 

environmental consequences of the Proposed Action and its alternatives.  This document evaluates the 

Proposed Action to construct and operate an IPBC at one of two alternative locations at PTA.  An 

interdisciplinary team of biologists, hydrogeologists, air quality specialists, environmental scientists, 

noise experts, planners, engineers, archaeologists, historians, hazardous waste specialists, and military 

range experts prepared this document.  The Army received public input on the issues to be analyzed 

during the scoping process and the public comment period for the Draft PEIS.  Public input is detailed in 

Section 1.7. 

The breadth of subject matter in this NEPA document and the nature of the environmental resources 

potentially affected require that the Army consider many laws, regulations, and EOs related to 

environmental protection.  These authorities are addressed in various sections of this document where 

they are relevant to particular environmental resources and conditions as some of the regulations prescribe 

standards for compliance, whereas others require specified planning and management actions that protect 

environmental values potentially affected by Army actions. 

1.6.2 Decision(s) to be Made 

This Final EIS provides the decision maker and the public with the information necessary to evaluate the 

potential impacts associated with the Proposed Action and those supporting actions that the Army and 

other military services in Hawai‘i would undertake to fulfill the purpose and need of the Proposed Action 

at PTA.  The Proposed Action consists of construction and operation of an IPBC.  Chapter 2 contains 

detailed description of the proposed IPBC’s design, use, and function; and the IPBC two alternative 

locations.  Alternative locations for the IPBC are presented for the decision maker and the public to 

consider when siting the range.  The No Action Alternative is also presented as required by NEPA. 

The decision being made in the ROD is whether to construct and operate an IPBC.  The Army decision 

maker will choose from three alternatives: 

 Western Range Area 

 Charlie Circle 

 No Action. 

The Draft PEIS analyzed a third alternative location, Southwest of Range 20.  The Army has since 

determined that this location is not operationally feasible and therefore this alternative has been 

eliminated from the Final EIS.  Section 2.5 provides information alternatives considered but eliminated 

from analysis, including Southwest of Range 20. 

Selection of alternatives by the decision maker will take into account environmental, economic, and social 

issues, as well as the alternative’s ability to meet the objectives of the military mission.  Chapter 4 

includes any practical mitigation measures available to avoid, minimize, or mitigate adverse 

environmental impacts. 
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1.6.3 Cooperating Agencies 

CEQ defines the rights and responsibilities of cooperating agencies in Section 1501.6 of the CEQ 

regulations (CEQ, 1978) and in Question 14 of “The 40 Most Asked Questions (about NEPA)” (CEQ, 

1981).  Upon request of the lead agency, any other federal agency that has jurisdiction by law or that has 

special expertise with respect to any environmental issue, may become a cooperating agency.  The Army 

worked closely with the U.S. Fish and Wildlife Service (USFWS) and Hawaiʻi State Historic Preservation 

Division (SHPD) of the Department of Land and Natural Resources (DNLR), and the Advisory Council 

on Historic Preservation (ACHP), three agencies that have jurisdiction over or special expertise regarding 

resources at PTA. 

1.7 PUBLIC INVOLVEMENT 

The Army determined the range of issues and those significant issues to be addressed in the Final EIS by 

involving the public.  Public involvement also allows for full and fair discussion of significant 

environmental impacts.  The purpose of public involvement under NEPA is to provide open 

communication between the Army and the public, which results in better decision making.   

The Army contacted numerous organizations to gather input on the NEPA process during scoping.  Civic 

organizations consulted included Rotary International, chambers of commerce, the Military Affairs 

Committee, veterans groups, retired military members, state and city government officials, members of 

Congress, and neighborhood boards.  Native Hawaiian and Pacific Islander groups also have been invited 

to participate in the NEPA process. 

Several opportunities have been and are available for public involvement during the preparation of this 

Final EIS.  CEQ regulations and Army’s NEPA Implementing Regulations (32 CFR Part 651) provide 

guidance on public participation opportunities for Army actions.  The Army’s public participation 

outreach includes issuing in the Federal Register a Notice of Intent (NOI) to prepare an EIS, a public 

scoping process, a 45-day public review period for the Draft document, and publication of the Final EIS 

accompanied by a 30-day mandatory waiting period before a ROD is issued.  The Notice of Availability 

(NOA) for the ROD will be published in the Federal Register before any Army action is taken.  This 

section provides an overview of the scoping process and public comment period on the Draft PEIS.   

The proposed IPBC was included as a site-specific project from the initial public scoping process through 

the Draft PEIS and public hearings.   

1.7.1 Scoping 

The NOI to prepare the PEIS was published in the Federal Register on December 23, 2010.  The notice 

described that the Army will address the environmental impacts associated with modernization activities 

at PTA and specifically the proposed IPBC and its alternative locations.  Included in the notice was an 

announcement of public scoping meetings on Hawai‘i Island.  The Army published notices in local 

newspapers West Hawai‘i Today and Hawai‘i Tribune-Herald on 28 and 29 December 2010.   
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The Army held public scoping meetings over a two-day period on January 11, 2011, at the Hilo 

Intermediate School cafeteria and on January 12, 2011, at the Waimea Elementary School cafeteria.  Each 

public scoping meeting was preceded by an open information session that allowed attendees to review 

posters that described the Proposed Action, the EIS process, alternatives considered and cultural and 

natural resources concerns.  In addition, the public was provided the opportunity to voice their concerns in 

either written or oral testimony to Army representatives.  Approximately 97 people attended the scoping 

meetings with 46 individuals providing oral comments for the Army’s consideration.  The Army received 

written comments from 41 individuals and organizations.  Army decision makers will consider these 

comments before any final decision is made.  Major concerns identified in the public scoping comments 

included: 

 Concerns about impacts on wildlife and protected species 

 Surveys for caverns in the range area 

 Depleted Uranium (DU) concerns related to radiation or dust control 

 Noise impacts on wildlife, National Park visitors, and historical landmarks 

 High Altitude Mountainous Environment Training (HAMET) helicopter training 

 Native Hawaiian sovereignty 

 Concerns about cultural and archaeological sites in the area 

 Hunting restrictions at PTA 

 MEC/UXO cleanup 

 Cumulative impacts considering all military activities at PTA. 

Appendix A in the Final EIS includes public scoping information such as the Federal Register notices, 

newspaper advertisements, and poster materials.  Only a few comments offered specific concerns over 

topics of modernization presented during scoping.  Rather, a majority of the public’s concern regarded the 

impacts of all the Army’s recent activities.  This information is discussed in the cumulative impacts 

assessment (Chapter 5), and that analysis includes the recent actions proposed in the HAMET EA.  In 

addition, many attendees raised concerns during scoping opposing the perceived expansion of PTA.  This 

Final EIS does not propose expanding PTA outside its existing boundaries.   

1.7.2 Draft PEIS Public Hearings  

The NOA for the Draft PEIS was published in the Federal Register on October 14, 2011.  The NOA 

described that the Army’s Draft document addressed the potential environmental impacts associated with 

modernization activities at PTA.  In addition, the NOA identified the dates and locations for the public 

hearings on Hawai‘i Island and the 45-day comment period timeframe (October 14 – November 30, 

2011).  The Army published notices announcing the availability of the Draft PEIS for review and public 

hearing information in local daily newspapers to coincide with the publication of the NOA in the Federal 

Register.  The notices were published in the West Hawai‘i Today and Hawai‘i Tribune-Herald on 

October 14-15, 2011.   
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The Army held public hearings over a two-day period on November 8, 2011, at Aunt Sally’s Kaleohano’s 

Luau Hale, and on November 9, 2011, at the Waimea Elementary School cafeteria.  Similar to the scoping 

meetings, each public hearing was preceded by an open information session allowing citizens to review 

posters related to the project with EIS team members available for one-on-one conversations to discuss 

their concerns.  Public comments were accepted by the Army in either written format or oral testimony.  

A total of 71 people attended the public hearings with 33 individuals providing oral comments or private 

testimony.  The Army also received over 30 written comments during this public comment period.  

Appendix B includes the comments received.   

The Army reviewed and evaluated all comments received during the Draft PEIS public comment period.  

Comments were grouped by topic.  Table 1.7-1 summarizes the main concerns and identifies where in the 

final document the Army has addressed the concern.  Comment responses from the Government are 

included in Appendix C.   

Table 1.7-1.  Topics of Concern Received on the Draft PEIS 

Concern Chapter 

Makua and PTA training activities 2.4.1.1 Relationship Between Training at PTA and Makua 

Military Reservation (MMR) 

Impacts on cultural resources at PTA 4.10 Cultural Resources Environmental Consequences and 

Appendix D Section 106 Consultation Materials (Programmatic 

Agreement)  

Alternatives not fully reviewed or 

surveyed 

2.3 and 3.0 Existing Environment 

Protection of threatened and endangered 

species 

4.9 Biological Resources Environmental Consequences and 

Appendix G USFWS Section 7 Consultation Materials 

(Biological Opinion (BO)) 

Noise from military activities  3.1.5 Land Uses Surrounding PTA and 4.5 Noise Environmental 

Consequences 

DU (dust and contamination)  4.12 Depleted Uranium Environmental Consequences 

Particulate matter emissions (air quality)  4.4 Air Quality Environmental Consequences 

Renewable energy and energy usage at 

PTA 

3.16.3 Baseline Energy Usage at PTA 

Lack of supporting consultation 

documentation 

Appendix G USFWS Section 7 Consultation Materials (BO)  

 

Appendix D Section 106 Consultation Materials (draft 

Programmatic Agreement (PA)) 

Cumulative impacts for all military 

activities at PTA 

5.0 Cumulative Impacts 

 

As explained above in Section 1.0, the Army decided to reduce substantially the scope of the Draft PEIS 

in part, as a result of all of the public and agency comments received on the Draft PEIS.  This Final EIS 

focuses only on the construction and operation of the proposed IPBC.  
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1.8 ORGANIZATIONAL STRUCTURE OF THE FINAL EIS 

This Final EIS is organized by chapters.  Major issues and topics of each chapter are summarized below:  

Chapter 2, Description of the Proposed Action and Alternatives, presents alternatives to accomplish the 

Proposed Action, to construct and operate an IPBC at PTA.  Two alternative sites and the No Action 

Alternative are presented. 

Chapter 3, Affected Environment, describes existing resources and environmental conditions at PTA.  

The conditions presented form the baseline for analyzing the environmental impacts of the alternatives.  

Resource categories addressed in the Final EIS include land use and recreation, airspace, aesthetic and 

visual resources, air quality, noise, traffic and transportation, water resources, geology and soils, 

biological resources, cultural resources, hazards and hazardous materials and wastes, DU, socioeconomics 

and environmental justice, public services and utilities, and sustainability. 

The Army conducted project-specific resource studies to provide existing environment data for the IPBC 

as well as conducting technical studies.  These studies included the following: 

 The Army completed aerial surveys (from helicopters) of PTA to identify feasible site locations 

for the IPBC based upon terrain and maps of areas on PTA where limitations exist (see Section 

2.5). 

 Air quality estimates (Section 3.4); emissions of criteria pollutants calculated for construction 

activities, vehicle use, and ordnance use/weapons firing are presented in Section 4.4.   

 Noise analysis for both IPBC alternatives was conducted by the Army and is summarized in 

Section 3.5, Noise. 

 Biological resources surveys, including listed species, of both IPBC alternatives have been 

completed.  Available results have been incorporated into the EIS.  A detailed overview and 

results of the field investigations are included in Section 3.9, Biological Resources. 

 Cultural resources inventory (Phase I) surveys of both IPBC alternatives have been completed.  A 

detailed overview and results of the field investigations are included in Section 3.10, Cultural 

Resources. 

 MEC/UXO surveys were conducted for both IPBC alternatives.  Trained and certified contractors 

in ordnance identification accompanied surveyors of the cultural and biological field 

investigations.  Discussion of these surveys is offered in Section 3.11, Hazardous Materials. 

 The Army has conducted a number of studies for DU at PTA including literature searches, aerial 

surveys, soil sampling, and air monitoring.  These studies are discussed in Section 3.12, Depleted 

Uranium.  

 Economic impact assessment for constructing the IPBC (Section 3.13). 

  



Chapter 1 Purpose, Need, and Scope 

 

Final Environmental Impact Statement  1-31 

for the Construction and Operation of an IPBC at PTA 

Chapter 4, Environmental Consequences, identifies and describes the adverse and beneficial 

environmental impacts expected to result from implementing the alternatives.  Analyzing potential 

impacts identifies direct and indirect effects and mitigation measures that could reduce the intensity of 

adverse effects. 

 

Chapter 5, Cumulative Impacts, presents other past, present, and reasonably foreseeable projects and 

identifies the cumulative environmental effects that could result from implementing the project along with 

the alternatives. 

Chapter 6, Other Required Analyses, addresses other considerations required by NEPA, such as 

significant unavoidable adverse effects. 

Chapter 7, References, lists the references used during preparation of the Final EIS. 

Chapter 8, Consultation and Coordination, lists the agencies and individuals consulted during preparation 

of the document. 

Chapter 9, List of Preparers, presents the preparers and contributors to the document. 

Chapter 10, List of Acronyms, Abbreviations, and Measurements, defines acronyms, abbreviations, and 

measurements used in the document. 

Chapter 11, Glossary of Terms, defines terms used in the document. 
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CHAPTER 2 DESCRIPTION OF THE PROPOSED ACTION AND ALTERNATIVES 

2.0 INTRODUCTION 

The Proposed Action is to construct and operate a modern IPBC and associated infrastructure that is 

compliant with current Army training requirements.   

2.1 INFANTRY PLATOON BATTLE COURSE (IPBC) 

In the Draft PEIS, the IPBC was analyzed as part of a larger IPBA that included a MOUT Assault Course 

and a live-fire Shoothouse facility.  Due to funding constraints, the MOUT Assault Course and 

Shoothouse are no longer part of the present project.  The IPBC will be the only part of the IPBA 

analyzed in this Final EIS.   

The Army proposes to construct an IPBC capable of supporting standard Infantry Platoon Live-Fire 

Training enabling units to accomplish their METL tasks using one range.  An IPBC supports a variety of 

light infantry training events, day and night, such as reconnaissance and security, movement to contact, 

attack, raid, ambush, defend, and retrograde operations.  An infantry platoon training on the IPBC would 

move from objective to objective while engaging targets. 

2.2 IPBC CONSTRUCTION 

The proposed IPBC would be sited within the impact area at PTA where no ranges currently exist.  This 

action would reclaim impact area as training area and therefore, the reclaimed portion of the impact area 

was evaluated.  Evidence of the MEC/UXO in the area of the proposed Western Range Area and Charlie 

Circle Alternatives demonstrates that the project location has been exposed to indirect fire (artillery 

fire).16  Information on the two proposed locations for the IPBC is discussed below along with a summary 

of the cultural and natural resources surveys conducted for each alternative location. 

The entire developed footprint of the IPBC would be approximately 110 ac (44.5 ha) (ground softened), 

and includes an unpaved access road to the IPBC, the Range Operations Control Area (ROCA), 

objectives with instrumented targetry that Soldiers engage during training exercises, and maneuver lanes 

(trails that Soldiers and their equipment use to move down the course to engage objectives).  Figures 

2.2-1 and 2.2-2 depict visual simulations of the North Road and range objectives at the proposed IPBC at 

PTA.   

  

                                                      

16 Artillery firing points could be redirected to avoid impacting this area for future use. 
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Figure 2.2-1.  Visual simulation of the North Road and Objective A from the range control tower 

 

 

Figure 2.2-2.  Visual simulation of the North Road and Objective B 
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2.2.1 Access Road 

Since there is limited access to the impact area presently to any of the proposed IPBC sites, the Army 

would need to construct an access road from the existing road network to the ROCA.  D-9 bulldozers 

would be used to ground soften lava to create the road.  The road would be sited around known 

MEC/UXO.  Geotechnical surveys would be completed in advance of ground softening to ensure no large 

subsurface voids lie beneath the lava surface that could endanger the lives of authorized personnel 

operating in the proposed IPBC area.17  The USACE has planned for the IPBC access road to be 

approximately 6,600 ft (2,011 m) long and 24 ft (7.3 m) wide.   

2.2.2 ROCA 

The IPBC would also include associated range operations and control facilities to operate the IPBC.  

Supporting facilities could include a range control tower, operations/storage building, classroom, 

bleachers enclosure, covered mess, ammunition breakdown building, and latrines.  There would be 

enough parking to accommodate up to 20 high-mobility multipurpose wheeled vehicles (HMMWVs), or 

other combinations of vehicles around an approximate 20 HMMWV equivalent.  Electricity and 

telecommunication lines would be run from the main road, on poles, down the access road and to the 

ROCA.  Once at the ROCA, lines would be run underground to structures that require power and/or 

telephone.  Electricity would feed only the ROCA and not the range itself.  Power would be 150 kilo Volt 

Amperes (kVA) delivered by copper line.  No water lines would be run to the ROCA; rather, water would 

continue to be delivered to Soldiers via trucks.  A water reserve would be available in the storage building 

to operate an eyewash station co-located with battery storage.  A nearby dip tank would serve helicopters 

that provide fire protection support to the IPBC.  The following are design specifications for each of the 

ROCA facilities:  

 Range Control Tower 

The structure would be 657 square foot (sf) (61 m2) in area.  Building construction would consist 

of concrete spread footings, structural steel frame, and fencing around the tower to control access.  

The tower roof would be flat with guardrails to ensure the safety of personnel accessing the roof 

to provide maintenance to radio antennas secured to the roof.  Gutters and grading would be used 

to divert rainwater water away from the building base.  Lighting would be installed inside and 

outside the tower.  A heat pump would be installed for cooling and heating.  Power and telephone 

lines would be run to this structure.  Figure 2.2-3 shows a picture of a typical range control tower.   

 Operations/Storage Building 

The building would be approximately 800 sf (74.3 m2) in area, constructed on a concrete slab 

with a steel frame and walls made of concrete masonry block.  Power and telephone lines would 

be run to the building.  Figure 2.2-4 shows a picture of a typical operations and storage building. 

  

                                                      

17 Construction workers operating D-9s, or Soldiers operating Strykers (or Marine Corps Light Armored Vehicles 

(LAV) which are similar in size to the Stryker) or HMMWVs, could break through the top of a lava tube situated 

close to the surface and be injured or killed by the impact.  Geotechnical surveys are used to evaluate the soil 

characteristics, its natural stability and slope, and rock/fault distribution to allow designers to consider the site 

limitations of an area and allow for the proper engineering to site range features, develop foundations for buildings 

and roads, and characterize areas that may otherwise present a risk to human activity (e.g., vehicle operations). 
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 Classroom 

This building (not sized yet) would be large enough to house one 40-person platoon.  Similar to 

the operations building, the classroom would be a concrete masonry unit built with steel frame on 

a concrete slab.  This facility requires power to run lighting and a few electrical outlets.  A heat 

pump would be installed for cooling and heating.  Figure 2.2-5 shows a picture of a training 

classroom and briefing room similar to that proposed for the IPBC. 

 Bleachers Enclosure 

The bleachers enclosure would be 726 sf (67.4 m2) in area, and placed on a concrete slab with a 

steel frame, metal siding roof, and three un-insulated walls.  Power would be run to this facility to 

provide lighting and to run a few electrical outlets.  The bleachers would have a capacity of 

holding 200 Soldiers. 

 Covered Mess 

This structure would be of austere design approximately 800 sf (74 m2) in area with steel beams 

supporting a metal roof built on a concrete slab.  Wire mesh would be extended under the roof to 

prevent bird roosting in this open enclosure.  Food would be prepared at the Cantonment Area 

and brought to this area as needed.  Power would be run to the facility to operate lighting and an 

electrical outlet.  Figure 2.2-6 shows a picture of a covered mess similar to that proposed for the 

IPBC at PTA. 

 Ammunition Breakdown Building 

The ammunition breakdown building would be 120 sf (11.1 m2) in area, built as a concrete 

masonry unit with steel frame on a concrete slab.  Power would be run to this facility to operate 

lighting.  This facility would require a 50 ft (15 m) set-back from other facilities in the ROCA as 

a safety feature when handling live ammunition.  An explosives safety plan would not be required 

for this facility.  Only small-caliber munitions authorized for use on the IPBC would be permitted 

in this facility.  Figure 2.2-7 shows a picture of an ammunition breakdown building similar to that 

proposed for the IPBC. 

 Latrines 

This would be a set of six portable latrines, emplaced on two concrete slabs (three latrines per 

slab).  Power would be run to a light post in the latrine area.  The installation would contract the 

removal and replacement of portable latrines on a regular basis to eliminate waste buildup.  
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Figure 2.2-3.  Picture of a typical range control tower 

 

Figure 2.2-4.  Picture of a typical operations and storage building 
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Figure 2.2-5.  Picture of a training classroom and briefing room 

 

Figure 2.2-6.  Picture of a covered mess 



Chapter 2 Description of the Proposed Action 

 

Final Environmental Impact Statement  2-7 

for the Construction and Operation of an IPBC at PTA 

 

Figure 2.2-7.  Picture of an ammunition breakdown building 

Figure 2.2-8 illustrates a conceptual drawing of the IPBC ROCA.  The actual design layout may be 

modified, but no changes to the type/function of the structures are expected. 
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Figure 2.2-8.  Conceptual drawing of the IPBC ROCA 
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2.2.3 IPBC with Objectives   

A standard IPBC is approximately 1,640 ft (500 m) wide at the range entry point and 4,921 ft (1,500 m) 

wide at the final engagement point, and 13,123 ft (4,000 m) long.  The Army intends to construct an 

enhanced IPBC that is 3,281 ft (1,000 m) wide at the range entry point to increase the number of targets 

on the range, and realign objectives to enable a unit commander to have greater flexibility when designing 

training scenarios, and/or allow up to two platoons to use the IPBC at the same time (Figure 2.2-9).  

Target arrays would include stationary and moving armor targets (SATs and MATs), Stationary Infantry 

Targets (SITs) and Moving Infantry Targets (MITs), trench obstacle(s), machine-gun bunkers (with sound 

effects simulator), and an assault/defend house.18  Table 2.2-1shows a comparison between standard and 

enhanced IPBC targetry features. 

 

Figure 2.2-9.  Enhanced IPBC (objectives still in design phase) 

                                                      

18 In a memorandum dated 14 July 2010, the USAG-HI Deputy Chief of Staff, G-3/5/7 (Operations, Plans, and 

Training) requested an exception to the TC 25-8 standard design for the IPBC for widening entry point range 

dimensions.  The exception to standard was approved on 1 December 2010. 
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Table 2.2-1.  IPBC Targetry Features 

Standard IPBC Targetry Features Enhanced IPBC Targetry Features 

1,640 ft (500 m) wide at initial entry point 3,281 ft (1,000 m) wide at initial entry point 

43 SITs 56 SITs 

6 SATs 8 SATs 

1 MATs 1 MAT 

9 machine gun/observation bunkers 10 machine gun/observation bunkers 

14 MITs 18 MITs 

1 trench obstacle 1 trench obstacle 

2 LZs 2 LZs 

1 assault/defend house 1 assault/defend house 

 

The enhanced design also includes hardened targetry to protect sensitive targetry on the IPBC from 

aircraft live-fire engagements.19  Target locations would be site adapted to meet established training 

requirements.  All trenches, bunkers, and target emplacements would replicate typical threat scenarios and 

would also contain battle/sound effects simulators.  Mortar simulation device emplacements would be 

located in areas where unfriendly mortar fire would be simulated.  

To replicate a realistic training environment, the IPBC would incorporate the use of thermal targets, night 

illumination devices, and visual flash simulators.  Targets would be fully automated and powered by 

photovoltaic panels.  Dirt berms would be built-up behind targets to collect lead from expended 

ammunition.  Berm maintenance (including lead removal) would be closely monitored and conducted in 

accordance with Sustainable Range Program (SRP) environmental activities.  Figure 2.2-9 illustrates the 

enhanced IPBC design.  Figure 2.2-10, shows the standard design of an IPBC, and Figure 2.2-11 shows 

the enhanced design overlayed with the standard design of TC 25-8.   

                                                      

19 In a memorandum dated 31 March 2011, USARPAC Director of Training requested an exception to the TC 25-8 

standard design for the IPBC for hardening target emplacements.  The exception to standard was approved on 1 

April 2011. Hardening target replacements would be accomplished by increasing protective berm dimensions on the 

IPBC to meet aviation berm standards.  These berm standards would be built to withstand (with maintenance) the 

firing of 2.75 inch rockets from aviation assets.  IPBC ammunition and weapon system requirements are discussed 

in Section 2.3.5. 
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Figure 2.2-10.  Standard design of an IPBC (TC 25-8) 
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Figure 2.2-11.  IPBC enhanced design overlayed with the standard design 

2.3 IPBC OPERATION 

2.3.1 Travel to PTA 

Army units deploy to PTA from O‘ahu by helicopter or by fixed wing aircraft from Joint Base Pearl 

Harbor Hickam or WAAF and landing at BAAF.  Equipment supporting the unit training deployments is 

transported to PTA using up to 66 Logistic Support Vessels (LSV) and four barge round trips per year 

entering into the military dock at Kawaihae Harbor.20  Once unloaded at Kawaihae Harbor, troops and 

equipment would move by convoys of trucks or tactical vehicles on state and county two-lane roads to 

PTA.  Convoys would include no more than 30 vehicles at a time.  A convoy first travels on Kawaihae-

Waimea Road and then on Māmalahoa Highway and onto Saddle Road or on Kawaihae-Waimea Road to 

Queen Ka‘ahumanu Highway to Waikoloa Road to Māmalohoa Highway and onto Saddle Road. 

  

                                                      

20 The length of the runway at BAAF is too short to support large aircraft that could directly transport such items. 
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Per command guidance, USAG-HI convoys normally maintain a gap of at least 30 minutes between 

serials (a group of military vehicles moving together), and 330 ft (100 m) between vehicles on highways 

and 25 to 50 ft (7.5 to 15 m) while in town traffic.  Per state regulation, military convoys are normally 

restricted from operating on state highways between 6:00 am and 8:30 am and between 3:00 pm to 6:00 

pm during the normal work week.  This is to avoid peak traffic hours and to reduce the risk of accidents.  

In addition, convoys and ammunition movements normally are not authorized to pass through a school 

zone when students are in transit; that is, when school zone lights are flashing Monday through Friday.  

Movements on Saturday, Sunday, and holidays are by special request only. 

2.3.2 Arrival at Cantonment Area 

Company leaders (Captains, Lieutenants, and Sergeants) receive special briefings in advance of the 

Company deployment to PTA.  In addition, USAG-Pōhakuloa (USAG-P) natural and cultural resources 

staff have developed an environmental briefing; all troops receive safety and environmental briefings 

from the USAG-HI and Director of Mission Support Element - Hawai‘i (MSE-HI) on the locations of 

threatened and endangered species and habitat, locations of known cultural resource sites, fire hazards, 

and fire prevention measures and procedures at the beginning of their deployment.  Where necessary, the 

training scenario is modified to reduce the risk of fire and other damage to the environment (this is often 

accomplished through adjusting SDZs).  

From the Cantonment Area, the IPBC would be reached by exiting the installation onto Old Saddle Road 

and travelling west to Menehune Road, and then exiting onto Lava Road, turning southward onto MPRC 

Road.  MPRC Road can access the area west of the impact area at PTA. Charlie Circle Road, which is the 

primary proposed access point to the IPBC, is a loop that intersects MPRC Road in two locations. 

2.3.3 Live-Fire Training 

The enhanced IPBC offers units alternatives to conduct challenging and realistic training events.  In one 

scenario, two infantry platoons could fire and maneuver on the IPBC simultaneously.  In another scenario, 

helicopters could be used in support of dismounted Soldiers as part of air-ground integration training.   

SDZs are designed for each military range and training event, in accordance with DA PAM 385-64 

Ammunition and Explosives Safety Standards.  SDZs include the ground and airspace designated within 

the training complex (to include associated safety areas) for vertical and lateral containment of projectiles, 

fragments, debris, and components resulting from the firing, launching, or detonation of weapon systems 

to include explosives and demolitions.  In accordance with the USAG-HI and 25th ID Regulation 210-6 

Installation Ranges and Training Areas the training unit provides the range control officer (RCO) with a 

training scenario describing the proposed fire and maneuver plan.  The RCO validates the scenario and 

ensures the SDZ supports the training scenario.  The SDZs will be adjusted as new types of ammunition 

are introduced. 

In the event that MEC/UXO is discovered either during or post training, qualified explosive ordnance 

disposal (EOD) or other certified personnel would destroy the munitions item.  Ordnance normally is 

destroyed where it is found, whether from the training being conducted or from earlier exercises.  No 

known such rounds are left in place at the conclusion of a training exercise.   

The IPBC facilities would normally be available 242 days per year as discussed in Section 1.2.1. 
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2.3.4 Operational Description 

An IPBC range supports unit collective (group) live-fire training.  The IPBC range is used to train and test 

infantry platoons and other small units on the skills necessary to conduct tactical movement techniques, 

and detect, identify, engage, and defeat stationary and moving infantry and armor targets in a tactical 

array.  Soldiers would engage targets with small-arms, machine gun, and other weapon systems as part of 

live-fire exercises and air-ground integration training.  In addition to live-fire, the range would also be 

used for training with sub-caliber and/or laser training devices. 

The unit actions are recorded on video, and the target engagements are scored in order to provide the unit 

commander a complete after action review package.  Immediate feedback and a take-home after action 

review package are critical to effective training. 

2.3.4.1 Example Training Scenario 

The IPBC can support a variety of light infantry training events, day or night, such as: reconnaissance and 

security; movement to contact; attack; raid; ambush; defend and retrograde (tactical withdrawal).  The 

unit commander will select the missions and develop a fire and movement scenario according to: training 

directives, guidance and priorities from chain of command; the company’s METL; the platoon’s current 

mission capability/readiness and availability of training resources (e.g., ammunition); and time. 

In this example a light infantry platoon is conducting a daylight movement to contact on an IPBC of 

standard design with six objectives.  Ordinarily the platoon would conduct the exercise “dry” (no 

ammunition) or using blank ammunition before conducting a live-fire exercise. 

Phase One 

The platoon is in an assembly area in a covered and concealed position off the IPBC where it is given an 

operations order describing the enemy situation, the fire and movement plan, command and control 

procedures, and other tactical information, as well as safety instructions.  Ammunition and other supplies 

and equipment are issued and checked.  At the designated time, the platoon leaves the assembly area and 

moves on to the start of the IPBC. 

Phase Two 

As the platoon crosses the start of the IPBC the Soldiers move into a tactical formation and load their 

weapons with ammunition, and the platoon begins moving down the IPBC.  Upon simulated enemy fire 

and/or targets appearing on Objective One, the platoon conducts a hasty attack by maneuvering on and 

firing at the targets until the targets are all engaged or the timed scenario ends.  The platoon may stop 

briefly to consolidate and reorganize on the objective, and assess their own and the enemy situation.  The 

platoon will resume moving downrange to the next objective. 

Phase Two through Five  

These phases are similar to Phase One, although the conditions (ex. bunkers, trenches, small buildings) 

and targets (stationary and/or moving and infantry and/or vehicle) will change.  The platoon’s actions are 

also similar: react, develop the situation, execute a battle drill of fire and movement, and use the most 

effective weapons to engage the targets.  The commander may choose to add other elements to the 

scenario at any time, for example a simulated Improvised Explosive Device (IED) explosion, ammunition 

resupply, or casualties requiring treatment and evacuation. 
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Phase Six  

The platoon will assault, secure, consolidate, and reorganize into a hasty defense on the final objective.  

At “cease fire” weapons are cleared and checked, and no more targets will be presented.  The company 

and platoon leadership will conduct an After Action Review (AAR) to discuss how well the platoon did in 

accomplishing the mission.  Depending on the training plan and how well the platoon executed the 

movement to contact and hasty attacks the platoon may stay on Objective Six to defend it; retrograde 

back to the IPBC start point; repeat the scenario or portions of it; or move off the IPBC to another training 

event. 

2.3.4.2 Training on the Enhanced IPBC 

The Army does not expect an increase in the number of Soldiers using the new proposed IPBC as 

compared with current levels on the existing, non-standard, IPBC Range 10.   

 

The 3/25 Infantry Brigade Combat Team (IBCT) would use the IPBC to train an estimated 68 platoon-

level live-fire events per year.  In accordance with DA PAM 350-38 STRAC, each of the 34 

rifle/weapons/scout platoons assigned to the IBCT is authorized to conduct two platoon-level live-fire 

events per year, thus equating to 68 live-fire events per year.  The assigned weapons squads and elements 

from the engineer platoons will also support these platoons during these live-fire training events, as part 

of the collective combined arms training strategy.  

 

The 2/25 Stryker Brigade Combat Team (SBCT) would use the IPBC to conduct an estimated 90 platoon-

level live-fire events per year.  In accordance with DA PAM 350-38 STRAC, each of the 45 

rifle/scout/MGS platoons in the SBCT is authorized to conduct two platoon-level live-fire events per year, 

thus equating to 90 live-fire events per year.  The assigned weapons squads and elements from the 

engineer platoons will also support these platoons during these live-fire training events, as part of the 

collective combined arms training strategy. 

 

The proposed IPBC is not anticipated to result in an overall increase in helicopter activity at PTA.  

Helicopters are currently used in conjunction with training at the non-standard Range 10 IPBC, as well as 

other sites at PTA (e.g., Range 20); however, Range 10 targetry is not designed/hardened to support air-

ground integration training.21  Helicopters training near Range 10 fire into the adjacent impact area.  

During operation of the proposed, enhanced IPBC, helicopter training activity near the enhanced IPBC is 

anticipated to increase as these aircraft would be employed in support of dismounted training.  Those 

other ranges and training locations will experience a commensurate decrease of helicopter training 

operations.  

 

                                                      

21Helicopter use at the IPBC is now referred to as air-ground integration rather than aerial gunnery. Aerial gunnery 

is a term of art and refers to the weapons qualification each helicopter crew member must complete. This 

qualification training will not occur at the IPBC; fewer flights and munitions will be involved. The 25th CAB will 

support air-ground integration training at the IPBC in conjunction with platoon-level live-fire training events as 

described above because the IPBC targets will be hardened to accommodate air-ground integration.  
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The 25th CAB will support air-ground integration training at the IPBC in conjunction with platoon-level 

live-fire training events as described above because the IPBC targets will be hardened to accommodate 

air-ground integration.  Air-ground integration training begins with UH-60 Blackhawk helicopters (about 

six) delivering the infantry platoon to the range.  The UH-60 Blackhawk would fire machine guns to 

cover the landing.  Later, as the platoon advances on the course, it could call for air support.  The OH-58 

Kiowas would arrive and fire on targets.  It should be noted that this support would not be available or 

required for each exercise.  It would depend on whether the CAB could provide the resources and whether 

air support is needed for the ground commander’s scheme of maneuver.   

 

The annual IBCT, SBCT, and CAB ammunition expenditures which are currently authorized for these 

training events are outlined in Tables 2.3-1 to 2.3-4.  STRAC authorizations are subject to change in 

future years, based on new and emerging Army training strategies. 

 

Actual range usage as described above may vary based on deployment schedules, unit training schedules, 

range availability, and other factors.  Other users of the IPBC may include units from the Hawai‘i 

National Guard, the Marine Corps, Special Operations community, U.S. Partners and Allies from the 

Pacific Region, as well as, local, state and Federal Law Enforcement Agencies.  

2.3.4.3 Duration of Event 

To complete the reconnaissance, one or more practice runs, which are determined by the leader’s 

evaluation of the platoon’s proficiency, and a live-fire exercise, each platoon would need six hours of 

daylight and six hours of reduced visibility (night).  Some time is also required to set up and close down 

the IPBC, and to conduct safety briefings, and after-action reviews. 

2.3.5 Weapons, Ammunition, and Aiming Devices  

Tables 2.3-1 through 2.3-3 identify the estimated annual expenditure of munitions on the enhanced IPBC, 

by weapon system, and by unit echelon (platoon through brigade).  Table 2.3-4 identifies the total CAB 

expenditures.  These amounts are somewhat different than the estimates in the Draft PEIS because more 

accurate information has become available.  Table 2.3-5 shows the ammunition expenditures associated 

with the additional weapons that the 25th ID plans to use at the IPBC.  Platoons, consisting of three rifle 

squads and a weapons squad would train on the IPBC twice per year as part of the squad-platoon-

company live-fire strategy (DA PAM 350-38, para. 5-7c(1)).  The single engineer platoon per infantry 

battalion would also train at the IPBC.   

Table 2.3-1.  Estimated Total IBCT Annual Ammunition Expenditures at the IPBC 

Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
1
 

Weapons 

per 

platoon
2
 

Weapons 

per 

company
2
 

Weapons 

per 

battalion
2
 

Weapon 

per 

BCT
3
 

Annual 

Expenditures 

(2 events/yr) 

Rifle Squads 

M16 / M4 

Rifle 

5.56 

BALL 
150 24 75 225 642 192,600 

 
5.56 

BLANK 
300 24 75 225 642 385,200 



Chapter 2 Description of the Proposed Action 

 

Final Environmental Impact Statement  2-17 

for the Construction and Operation of an IPBC at PTA 

Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
1
 

Weapons 

per 

platoon
2
 

Weapons 

per 

company
2
 

Weapons 

per 

battalion
2
 

Weapon 

per 

BCT
3
 

Annual 

Expenditures 

(2 events/yr) 

M249 

Squad 

Automatic 

Weapon 

(SAW) 

5.56 

BALL 
300 6 18 54 120 72,000 

 
5.56 

BLANK 
600 6 18 54 120 144,000 

M203 40 

mm 

Grenade 

Launcher  

40 mm 

TPT 
18 7 21 91 228 8,208 

Weapons Squad 

M16/M4 

Rifle 

5.56 

BALL  
150 7 

21 Rifle 

CO/ 

48WPN 

CO 

111 222 66,600 

  
5.56 

BLANK 
300 7 

21 Rifle 

CO/ 

48WPN 

CO 

111 222 133,200 

M240B 
7.62 

BALL 
300 2 

6 Rifle 

CO/ 

6 WPN 

CO 

36 98 58,800 

  
7.62 

BLANK 
600 2 

6 Rifle 

CO/ 

6 WPN 

CO 

36 98 117,600 

M2 

Machine 

Gun   

.50 cal 

BALL 
75 2 8 15 50 7,500 

MK 19  
40 mm 

TPT 
5 1 4 8 28 280 

Engineer Platoon 

M16/M4 
5.56 

BALL  
150 12   36 10,800 

M249 
5.56 

BALL 
300 2   6 3,600 

M240 
7.62 

BALL 
300 1   3 1,800 
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Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
1
 

Weapons 

per 

platoon
2
 

Weapons 

per 

company
2
 

Weapons 

per 

battalion
2
 

Weapon 

per 

BCT
3
 

Annual 

Expenditures 

(2 events/yr) 

M2 
.50 cal 

BALL 
100 1   3 600 

NOTES: 
1Ammunition required per IBCT training event is derived from the Platoon/Company level ammunition 

allocations which are set forth in Standards in Weapons Training, Department of Army Pamphlet 350-38. 
2The weapons per Platoon, Company, and Battalion are derived from the organizational structure of the 

Brigade’s two Rifle Battalions. 
3The total number reflects the weapons authorized in the Brigade’s two Rifle Battalions and the Cavalry 

Squadron. 

Table 2.3-2.  Estimated Total SBCT Ammunition Expenditures at the IPBC
1
 

Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
2
 

Weapons 

per 

platoon
3
 

Weapons 

per 

company
3
 

Weapons 

per 

battalion
3
 

Weapon 

per  

BCT
4 

Annual 

Expenditures 

(2 events/yr) 

Rifle Squads 

M16 / M4 

Rifle 

5.56 

BALL 
150 30 90 270 1,017 305,100 

 5.56 

BLANK 
300 30 90 270 1,017 610,200 

M249 

SAW  

5.56 

BALL 
300 6 18 54 162 97,200 

 5.56 

BLANK 
600 6 18 54 162 194,400 

M203/M32

0 40 mm 

Grenade 

Launcher  

40 mm 

TPT 
18 8 23 69 247 8,892 

Weapons Squad 

M16/M4 

Rifle 

5.56 

BALL  
150 7 

21 Rifle 

CO/ 

48WPN 

CO 

111 333 99,900 

  5.56 

BLANK 
300 7 

21 Rifle 

CO/ 

48WPN 

CO 

111 333 199,800 

M240B  7.62 

BALL 
300 2 

6 Rifle 

CO/ 

6 WPN 

CO 

24 72 43,200 
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Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
2
 

Weapons 

per 

platoon
3
 

Weapons 

per 

company
3
 

Weapons 

per 

battalion
3
 

Weapon 

per  

BCT
4 

Annual 

Expenditures 

(2 events/yr) 

  7.62 

BLANK 
600 2 

6 Rifle 

CO/ 

6 WPN 

CO 

24 72 86,400 

M2 

Machine 

Gun   

.50 cal 

BALL 75 5 16 49 165 24,750 

MK 19  40 mm 

TPT 
5 2 8 24 90 900 

Engineer Platoon 

M16/M4 
5.56 

BALL  150 12 
  

36 10,800 

M249 
5.56 

BALL 300 2 
  

6 3,600 

M240 
7.62 

BALL 300 1 
  

3 1,800 

M2 
.50 cal 

BALL 100 1 
  

3 600 

Mobile 

Gun 

System 

.50 cal  

(Slap-T) 
10 3 3 9 27 540 

 .50 cal 

BALL 
100 3 3 9 27 5,400 

 7.62 cal 

BALL 
300 3 3 9 27 16,200 

NOTES: 
1The SBCT ammunition types are generally the same as the IBCT, with the exception of the MGS 

weapons/munitions which are only associated with the SBCT.  However, the SBCT have different amounts 

of weapons and munitions than the IBCT based on a different manning and equipping structure. 
2Ammunition required per SBCT training event is derived from the Platoon/Company level ammunition 

allocations which are set forth in Standards in Weapons Training, Department of Army Pamphlet 350-38. 
3The weapons per Platoon, Company, and Battalion are derived from the organizational structure of the 

Brigade’s Stryker Battalions. 
4The total number reflects the weapons authorized in the Brigade’s three Stryker Battalions and the 

Cavalry Squadron. 
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Table 2.3-3.  Total CAB Annual Ammunition Expenditures at the IPBC 

Weapon 

Type 

Ammo 

Type 

Ammo per 

weapon/ 

event
3
 

Weapons 

per 

platoon
4
 

Weapons 

per 

company
4
 

Weapons 

per 

battalion
4
 

Weapons 

per CAB
4
 

Annual 

Expenditures  

Attack Helicopter Squadron (Light)
1
 

M274 / m 

267 

2.75 in. 

Rocket 

(Captive 

Trainer) 

14 N/A N/A 

 

30 30 840 

Assault Helicopter Squadron
2
 

M240 7.62 

BALL 

150 N/A N/A 30 30 9,000 

1 30 each OH-58 Kiowa Helicopters 
2 30 each UH-60 Black Hawk Helicopters 
3 Ammunition required per CAB training event is derived from the Platoon/Company level ammunition 

allocations which are set forth in Standards in Weapons Training, Department of Army Pamphlet 350-38. 
4 The weapons per Platoon, Company, Battalion, and Combat Aviation Brigade are derived from the 

organizational structure of the 25th CAB. 

Table 2.3-4.  Additional Ammunition Expenditures at the IPBC 

Weapon / Munitions Description 
Projected Annual 

Expenditures 

  

AT4 Launcher & Ctg 84 mm (M136) 45 

Smoke Pot Flt (M4A2) 48 

BGM-71 TOW (Anti-Tank Missile)  9 

Carl Gustav (recoilless rifle) 384 

60 mm Mortar, HE 660 

60 mm Mortar, Inert 283 

81 mm Mortar, HE 408 

81 mm Mortar, Inert 184 

120 mm Mortar, HE 876 

120 mm Mortar, Inert 528 

Demolition, Bangalore, M026/M028/MP03 60 

Demolition, C-4, M023 1,000 

Mine, Claymore, K143/K146 6 

Grenades  

Yellow/Green/Red/Violet Smoke Grenades 335 

Grenade Frag M67 (G881) 510 

Prac Fuze M228 (G878) 480 

Grenade Body Inert M69 use with M228 Fuze (G811) 480 

Pyrotechnics/Incendiaries  

Artillery Simulators 272 

Grenade Simulators 272 
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2.4 SITE-SPECIFIC IPBC SCREENING CRITERIA 

Screening criteria are factors that determine whether an alternative can solve a problem.  Alternatives are 

screened to find workable solutions that will meet the objectives. 

In determining an appropriate alternative for the IPBC, the Army considered several factors including 

mission support sustainability, cost, location, and technical viability.  The foremost consideration is 

location; therefore, this factor is discussed below.   

2.4.1 Location 

In order to utilize fully the capability that PTA has to offer, the proposed IPBC must be located at PTA.  

As discussed in Section 1.3, PTA is classified by the Army (see TC 25-8) as an MTA, and it is the 

primary large unit training area for units of all Military Services permanently stationed in Hawai‘i, as well 

as for units stationed elsewhere in the Pacific.  An IPBC that meets current Army training standards and is 

located in the General Range Area of PTA would support the overall training mission.  An IPBC built 

elsewhere, such as on O‘ahu would not contribute to training at PTA.  In any event, there are no areas on 

O‘ahu on which an IPBC could be built. 

2.4.1.1 Relationship between Training at PTA and Makua Military Reservation (MMR) 

It is important to discuss the relationship between the 2009 MMR EIS (MMR EIS) (USAEC, 2009b) and 

this Final EIS for PTA because the MMR EIS had among its alternatives, building a range at PTA.   

The Proposed Action in the MMR EIS was to conduct company-level Combined Arms Live-Fire 

Exercises (CALFEXs) and CLF for the 25th ID and other military units, to attain and maintain the combat 

readiness of those units.  The existing MMR range (the preferred alternative in the MMR EIS) was 

designed as a Company Combined-Arms Assault Course (CCAAC) in the 1980s.  It is no longer a 

standard range.  The standard range for company live-fire exercises in 2009 was a Multi-Purpose Range 

Complex Light (MPRC-L), whose ideal land area would be 1,112 ac.  This was according to TC 25-8, as 

it existed at the time.  The current version of TC 25-8 no longer has an MPRC-L.  Instead it has either a 

MPRC or a digital multipurpose range complex (DMPRC) for Company CALFEXs. 

The area available at MMR (training area of 812 ac plus 324 ac for the SDZ) was smaller than a standard 

MPRC-L.  In determining alternatives to conducting the Proposed Action at MMR, the MMR EIS 

required an area of at least the same size as the existing range at MMR (MMR EIS, p. 1-14).  But to avoid 

requiring alternatives to be larger than the existing MMR range (which would give MMR an unfair 

advantage by comparison), the EIS considered alternatives that would be roughly the same size as the 

MMR CCAAC.  The range would have to be substantially similar to an MPRC-L or an IPBC and would 

need to have an existing impact area (MMR EIS, p. 1-15).  

The MMR EIS determined that there were no reasonable alternatives on the island of O‘ahu other than 

MMR.  It then considered possible alternatives at PTA (MMR EIS, p. 2-64 and the following).  It first 

determined that two larger ranges at PTA, the MPRC, and the BAX and determined that neither would be 

suitable (MMR EIS p. 2-68).  Since it would be unreasonable to build a non-standard range, the MMR 

EIS analyzed the standard range closest in size to the MMR CCAAC, which was an IPBC.  The range 

designs would have minor modifications to “meet current CALFEX requirements” (MMR EIS, p. 2-64).  

In other words, it would require modification to meet the requirements of a company as opposed to a 

http://www.usbr.gov/pmts/economics/guide/step6.html
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smaller platoon.  The maneuver area at an IPBC would be about 988 ac compared to the 812 ac at MMR.  

Nevertheless, the MMR EIS determined that the ranges analyzed (MMR CCAAC and PTA IPBC) were 

of similar size and ensured “comparison of like capabilities” (MMR EIS, p. 2-64).   

Explained below, under IPBC Alternatives Considered but Eliminated, is why the Twin Pu’u site, 

considered the only reasonable IPBC alternative in the 2009 MMR EIS, is no longer under consideration.  

That section has also been expanded to explain why the Preferred Alternative in this Final EIS was not 

one of the locations considered in the 2009 MMR EIS (except that the proposed Alternative 1: Western 

Range Area Alternative has a little overlap with the IPBC West (Alternative 2) location from the 2009 

MMR EIS).  Figure 2.4-1 shows the PTA ranges considered in both EISs, with the exception of the PTA 

MPRA and BAX.  

A PTA alternative offered some advantages over MMR.  Soldiers could use tracer ammunition and would 

be able to train at night, activities that would be subject to restrictions at MMR (MMR EIS, p. 2-58).  But 

in the MMR Record of Decision (ROD), the Army determined that the PTA alternative was not the best 

(ROD, p. 33).  It would cost a great deal because it would require new range construction and cantonment 

area improvement.  The ROD made clear that it would be unlikely that a company would travel alone to 

PTA to use the range.  Rather, it would have to travel with its larger parent unit.  This 200-mile trip would 

be very expensive and the time involved would prevent the units “from meeting much of their training 

requirements in a given training year.”  Given the significant amount of time Soldiers experienced 

separated from their families as a result of multiple deployments in support of combat operations in Iraq 

and Afghanistan, the ROD made it clear (MMR ROD, p. 34) that Soldier and Family quality of life was 

an issue.  That is, a PTA alternative would mean that Soldiers would be deployed to PTA and 

consequently separated from their families even longer as they trained in preparation for a year-long 

deployment.   

In addition to these issues, it is important to understand the differences between what was proposed in the 

MMR EIS (USAEC, 2009b) and this one.  The project-specific analysis discussed in this Final EIS is 

building a standard range for use by platoons, as opposed to companies.  The IPBC range proposed in this 

Final EIS would not support live-fire training by companies with all of its platoons (three to four 

depending on type of company) maneuvering simultaneously.  Although the ranges considered for PTA in 

the MMR EIS and in this EIS were both called “IPBC,” they had different purposes and would have had 

different designs.  Finally, the MMR EIS considered the need for a company-level range at either PTA or 

MMR.  This Final EIS makes clear that the IPBC must be located at PTA in order to improve its capacity 

as a major training area (p. 2-32).  The IPBC at PTA would not provide the training opportunities on 

O’ahu that Soldiers of the 25th ID need.  These Soldiers need an area to conduct company-level live-fire 

training that does not require expensive, time-consuming travel with a larger unit. 

The latest TC 25-8 makes it clear that the primary range for a platoon live-fire exercise is an IPBC.  The 

primary range for a CALFEX is an MPRC or DMPRC.  The CALFEX would not be performed by units 

below the company level.  The company is the lowest Army unit that would coordinate the use of indirect 

fire and air support. 



Chapter 2 Description of the Proposed Action 

 

Final Environmental Impact Statement  2-23 

for the Construction and Operation of an IPBC at PTA 

  

Figure 2.4-1.  Eight alternative IPBC sites considered at PTA 
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It is also important to add that both MMR and an IPBC at PTA would host live-fire exercises.  The 

number of live-fire exercises a unit could undertake in a given year is limited by both time and money.  It 

is likely that if a unit were to utilize a new IPBC at PTA, it would be restricted in terms of time and 

money from using MMR for live-fire training as much as it would otherwise do.  In other words, 

availability of the proposed IPBC at PTA could lessen but would not eliminate the need for the CCAAC 

at MMR.  

2.4.1.2 IPBC Locations at PTA 

Key stakeholders from the Army and USACE coordinated to determine potential locations on PTA where 

an Army Standard IPBC range (in accordance with TC 25-8) could be located and constructed to meet the 

training requirements of units based in Hawai’i.  At the onset of this initiative, stakeholder efforts in 

identifying potential IPBC locations were based on the following parameters: 

 Explore the western and southern portions of the PTA impact area to minimize SDZ conflicts 

with existing ranges and maneuver training areas. 

 Look for possible IPBC locations entirely inside the PTA impact area to prevent the 

establishment of a new impact area(s); avoid known cultural sites and existing biological and 

natural resource mitigation sites. 

 Identify potential locations that can support dismounted/mounted infantry platoon live-fire 

capabilities; that are able to train and test infantry platoons on the skills necessary to conduct 

tactical fire and maneuver techniques, detect, identify, engage and defeat stationary and moving 

infantry and armor targets situated in a tactical array. 

To focus the planning effort further, in addition to the aforementioned parameters, a set of established 

screening criteria for all Department of the Army (DoA) range modernization projects was used.  This set 

of established screening criteria consists of mission support, sustainability, cost and time. 

2.4.2 Mission Support 

PTA’s mission is to provide higher level collective task training.  In order to support the mission and 

training requirements of Hawai’i based units in Hawai’i, the Army requires at a minimum one standard 

IPBC.  The existing IPBC (Range 10) does not meet the doctrinal training standards as established in TC 

25-8, and therefore units are unable to adequately meet its ULO training requirements (on Range 10).  

Units deploying to PTA must maximize their training time in order to meet their ULO training 

requirements in a given year. 

2.4.3 Sustainability 

The proposed range, including the “downrange” maneuver, firing and target areas; SDZ and 

administrative/support facilities and area should be sited and integrated to ensure the range “footprint” has 

the comparably less significant impact on natural and cultural resources and other environmental 

elements.  It should also be capable of incorporating sustainable design standards that are built to current 

range designs and specified by the USACE, including having properly designed target emplacements, 

berms and roadways that generally do not promote the migration of munitions constituents and expended 

lead bullets; firebreaks that minimize the potential for wildfires to threaten the areas outside the IPBC, 

and features to divert storm water. 
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2.4.4 Cost and Time 

Range siting, construction, and operation must be achieved at a reasonable cost, and should be 

constructed within a reasonable timeframe so that Soldiers may train there as soon as possible in order to 

meet their ULO training requirements.  The Army follows the processes laid out in Section 1.2.1 to 

determine training and resource requirements (when to modernize ranges, how to plan for their 

construction and operation, and how to pay for them).  The cost for building a standard IPBC range is 

fairly well fixed.  NEPA documentation, site surveys and other related studies are additional to that 

amount and although these items are resourced by the Army as necessary, the point of utilizing the 

processes described in Section 1.2.1, and especially the RDP is to maximize the use of Army land 

holdings until it is not feasible to do so.  In other words, the first natural choice for a military planner 

when determining how much it will cost to build a range is to compare resources (available land and 

existing range assets) with known limitations described in management plans and programs (e.g., USAG-

HI Cultural Resources Program and Integrated Natural Resource Management Plan (INRMP)).  Army 

policies described in Section 1.2.1 limit the amount of funding that can be made available for range 

construction.  Additional funds that are deemed necessary later, as for example, studies to complete the 

NEPA process would require a separate funding request and approval.   

Using established screening criteria for the IPBC, eight locations were identified as potentially feasible 

for the IPBC range that would be capable of supporting the conduct of an Infantry Platoon live-fire 

training exercises. 

2.5 IPBC ALTERNATIVES CONSIDERED BUT ELIMINATED 

To be carried forward for full evaluation, an alternative must meet the selection criteria discussed below.  

It should be noted that while cost may not be a factor that eliminates an alternative completely from 

consideration, it is, however, a contributing factor.  The defense budget is finite, and cost-prohibitive 

projects essentially may not be funded by Congress.  Additionally, the process to request additional 

unplanned funding is lengthy and could unnecessarily keep Soldiers from meeting their ULO training 

requirements defined in Army doctrine.   

The Army applied its screening criteria to eight possible locations for siting the IPBC at PTA (Figure 

2.5-1).  The improvements proposed at PTA within this Final EIS do not eliminate the need for live-fire 

ranges on O‘ahu.  The purpose and need for this IPBC project is to assist in modernizing PTA’s range and 

infrastructure to provide better training opportunities for units that use PTA. Ranges at locations other 

than PTA (such as ranges at O‘ahu) would not meet the purpose and need for this action. 
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2.5.1 IPBC Selection Criteria 

The eight potential IPBC locations identified through the screening process described above are: 

 IPBC North 

 Range 10 (existing IPBC) 

 IPBC South (east of range 20) 

 IPBC Southwest of Range 20 

 IPBC Western Range Area 

 IPBC Charlie Circle 

 IPBC West 

 IPBC Twin Pu‘us. 

Five of the eight locations were drawn from previous research, studies, and analysis conducted in support 

of the MMR EIS (USAEC, 2009b).  These five locations are the IPBC West, IPBC Twin Pu’us, IPBC 

North, IPBC Range 10, and IPBC South.  It should be noted that these five locations within the context of 

the 2009 MMR EIS were considered and analyzed based primarily on their size relative to that of the 

training area at MMR (required acreage to support the maneuver of a company-sized unit as it conducted 

a company-level CALFEX).  That is, the template range design footprint for an IPBC was used to ensure 

similar size comparison to that of the training area at MMR.   

Within the context of this Final EIS, these same five locations are considered as IPBC range alternatives 

based on TC 25-8: their ability to support the conduct of an infantry platoon live-fire training event.  The 

other three locations (Southwest of Range 20, Charlie Circle, and Western Range Area) were identified 

not only based the same screening criteria and their ability to support the conduct of an infantry platoon 

live-fire training event, but also in an attempt to explore the use of locations within the western and 

southern portions of the PTA impact area.  At the time of the MMR EIS, the Western Range Area 

Alternative was thought to have too many endangered plants to be useful.  Only when surveys were 

conducted with the assistance of EOD personnel did the Army realize that the Charlie Circle and the 

Western Range Area alternatives had far fewer endangered plants than anticipated. 

With the eight potential locations identified, the Army then developed selection criteria that considered 

operational limitation(s) and technical viability, which included the ability to build the standard design 

range. 
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2.5.2 Location and Technical Viability 

As discussed in Section 1.3 of this EIS, PTA is classified by the Army as an MTA.  In accordance with 

TC 25-8 (Section 3-8 through 3-10), PTA should accommodate collective live-fire (platoon through 

company) and maneuver training (battalion or brigade) that cannot be accomplished on LTAs such as 

training facilities on O‘ahu (Section 2.4).   

An alternative should, to the extent practicable, adhere to the following requirements set forth in Army 

policy, directives, and memorandums that apply to the siting of ranges of the IPBC: 

 The terrain should be conducive to constructing an IPBC and accounting for adequate line-of-

sight for firing positions and targets.22  The line-of-sight analysis should be able to be 

accomplished using a minimum of a 1 ft (0.5 m) contour interval topographic survey of the 

proposed site without special software beyond normal design tools (USACE, 2004a).  Therefore, 

the terrain should be relatively flat otherwise extensive costs could be incurred for modifying the 

terrain (softening and flattening) to accommodate line-of-sight.  Additionally, the terrain should 

support both the mounted and dismounted maneuver of the training unit (Infantry platoon).  

 The ranges of the IPBC should be available for training at least 242 days per year in accordance 

with TC 25-1, and range siting should avoid negatively impacting training with overlapping SDZs 

of other ranges in accordance with AR 350-19 The Army Sustainable Range Program. 

 Ranges of the IPBC should meet training range design standards such as size of range, number of 

targets, etc., in accordance with TC 25-8. 

 The IPBC should be located at a minimum, adjacent to an impact area (USACE, 2004a) to allow 

for large caliber munitions and dudded rounds (e.g., MK19) to be fired safely into an impact area 

(restricted access) (AR 385-63 Range Safety). 

 Siting of the IPBC should avoid ground disturbing activities in the ICM restricted area in 

accordance with Headquarters, Department of the Army (HQDA) Letter 385-01-1, Section 7.23 

 To the extent practicable avoid areas of operational ranges that contain DU in accordance with 

Department of Defense Instruction (DoDI) 4715.11 Environmental and Explosives Safety 

Management on Operational Ranges within the U.S., April 2007. 

 Minimize impacts on natural and cultural resources, and limit proximity to existing mitigation 

areas in accordance with installation management plans.  Use of the IPBC must not be severely 

constrained by being co-located or sited in a way that potentially endangers Army programs that 

promote survivability of listed species or may endanger or damage known artifacts or other 

culturally sensitive areas. 

  

                                                      

22 Line-of-sight is defined as the unobstructed path between the firing point and the target that insures Soldiers can 

first visually acquire the target, and then being capable of engaging the target with a direct fire weapons system 

(e.g., .50 cal machine gun). 
23 ICMs, also referred to as cluster bombs, are artillery munitions that contain multiple sub-munitions.  Due to the 

extreme safety risk, ICMs are no longer used on Army training land.  Evidence of ICM detonation has been 

discovered at the PTA impact area. This area is closed to Soldiers and vehicles. 
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2.5.3 Range Design and Area Capacity 

Range design is essential to a unit for meeting its ULO training requirements prior to deployment to the 

operational environment.  The range should meet the Army’s design standards so that Soldiers can train to 

standard.  Standard designs for the IPBC are found in TC 25-8 Training Ranges.  The land requirement 

for the IPBC is 64,583,462 sf (6,000,000 m2), exclusive of a cleared buffer area surrounding the facility 

(to be determined). 

Table 2.5-1 provides a summary of the Army’s screening and selection criteria as applied to each of the 

eight alternative IPBC locations. 
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Table 2.5-1.  IPBC Alternatives Screening and Selection Criteria 

Screening Criteria 

Selection Criteria 

Location and Technical Viability 
Range Design, 

Area Capacity 
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Mitigation 
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Meets 

Criterion 
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Does not 
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Meets 
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1Alternatives carried forward for full evaluation in this EIS. 
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After evaluating the information obtained through the selection process, the Army eliminated the 

following alternatives from full analysis, Table 2.5-2: 

Table 2.5-2.  Alternative IPBC Locations Eliminated From Full Analysis 

Alternative Restrictions 

IPBC North 

 Conflicts with DU area which also  increases time and cost 

 Conflicts with ICM area 

 SDZs conflict with other ranges. 

Range 10 

(Existing IPBC) 

 Conflicts with DU area which also  increases time and cost 

 Conflicts with ICM area 

 SDZs conflict with other ranges 

 Live-fire Shoothouse and MOUT sited behind the IPBC would 

conflict with a mitigation area for listed species. 

IPBC South 

(east of Range 20) 

 Conflicts with ICM area 

 SDZs conflict with other ranges. 

IPBC West 

 Requirement for expanded impact area at an excessive cost and 

extensive further documentation 

 Conflict with a mitigation area. 

IPBC Twin Pu‘us 

 Conflicts with DU area which also  increases time and cost 

 Conflicts with ICM area 

 SDZs conflict with other ranges 

 Requirement for expanded impact area at an excessive cost. 
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2.5.4 IPBC Alternative Considered but Eliminated After Publication of the Draft PEIS 

2.5.4.1 Southwest of Range 20 IPBC Alternative 

In the 2011 Draft PEIS, the Army considered the site located Southwest of Range 20 as a viable 

alternative to be carried forward for full evaluation; however, subsequent reconnaissance resulted in the 

elimination of this site as an alternative.  With the recent return of the 25th ID HQ and its two BCTs 

(Stryker and Infantry) from combat operations in Iraq and Afghanistan, USARPAC directed a review of 

the three proposed IPBC alternatives at PTA that included representation by the 25th ID as it would be the 

primary user of the proposed IPBC training facility.  During 31 July to 2 August 2012, representatives 

from the 25th ID accompanied members of USARPAC G3 Training, USAG-HI, and MSE-HI on the area 

reconnaissance.  On 1 August 2012, the southernmost site was surveyed to determine the viability of the 

terrain as a likely alternative for the construction of an IPBC capable of supporting and enabling 

dismounted and mounted infantry collective live-fire training (squad to platoon level), air-to-ground 

integration training.  This site is in the vicinity of Range 20 west and based on a map reconnaissance, was 

initially assessed in the Draft PEIS to be one of three viable sites to construct the IPBC. 

Based on the expertise, experience, and lessons learned in combat from their recent deployments in 

support of Operation Iraqi Freedom, Operation New Dawn, and Operation Enduring Freedom, the 

members of the 25th ID brought a new perspective in assessing the proposed alternatives.  The findings of 

this most recent area reconnaissance yielded concerns over the feasibility, acceptability, and suitability of 

this site as a viable alternative for the IPBC.   

Area reconnaissance findings: 

 Observation, Cover and Concealment, Key Terrain 

the lack of key terrain features, undulating terrain, and vegetation throughout this site does not 

support the tactics, techniques, and procedures with respect to the movement and maneuver of 

Soldiers both mounted and dismounted.  Training value is significantly degraded as the terrain 

provides no cover and/or concealment to protect and/or mask the movement of Soldiers 

throughout this site. 

 Avenues of Approach 

the ruggedness of the terrain and soil composition would require a significant amount of ground 

softening given the extensive number and predominance of pahoe'hoe lava tubes, ‘a‘ā lava, and 

skylight cave-in areas within the site.  This would undermine the Army's intent to meet its 

training obligations and work to further the Native Hawaiian communities’ interests in protecting 

the unique cultural and environmental resources on the islands.  Movement throughout the site is 

restrictive, impeding the ability of first responders to respond to an emergency incident whether 

as part of training or in response to a real world injury. 

 Air Avenues of Approach, Key Terrain, Observation 

the training of air-to-ground integration with rotary winged aircraft is significantly degraded 

based on the nature of the terrain on this site.  The ability for pilots to acquire and safely engage 

targets on the ground is hindered given the slope of the terrain and the proximity of this site to the 

mountain (Mauna Loa) for aviation live-fire gunnery, the direction of flight is hampered by steep 

descent(s), prevailing winds (coming from left or right), and the high altitude, making conditions 

unsafe. 

Given these findings and their significance, the IPBC Southwest of Range 20 is eliminated from further 

consideration as an alternative location for the IPBC.  These findings are summarized in Table 2.5-3. 
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Table 2.5-3.  IPBC Alternative Considered but Eliminated After Publication of the Draft EIS 

Southwest of Range 

20 Alternative 
Restrictions  

 

 Terrain would limit line-of-sight between firing points and down-range 

targets.  Additional costs are required to soften and flatten the ground 

surface at this location. 

 Additional cultural and biological resources surveys would need to be 

conducted to determine the extent of archaeological resources and 

listed species at this location.  An archaeological survey was conducted 

for approximately 40% of this alternative before the determination was 

made that the location was not suitable. 

 Benefits 

 

 Benefit  

No conflicts with other ranges would ensure that the IPBC could be 

open when other ranges are in use. 

 Benefit 

No conflicts with known DU areas would keep costs for building the 

range reasonable. 

2.6 IPBC ALTERNATIVES CARRIED FORWARD:  WESTERN RANGE AREA (PREFERRED 

ALTERNATIVE) AND CHARLIE CIRCLE 

The Army has two remaining alternative locations for the IPBC on PTA: Alternative 1: IPBC at Western 

Range Area (Preferred Alternative) and Alternative 2: IPBC at Charlie Circle.  The restrictions and 

benefits of these two alternatives are summarized in Table 2.6-1. 

Table 2.6-1.  Comparison of Restrictions and Benefits for the Western Range Area Alternative and 

Charlie Circle Alternative 

Alternative Restrictions/Benefits 

Alternative 1: IPBC 

at Western Range 

Area 

 Cultural resources and listed plant species surveys were conducted and 

both were found to be present on the proposed range area.   

 Benefit:  

No conflicts with other ranges would insure that the IPBC could be 

open when other ranges are in use. 

 Benefit:  

No conflicts with known DU areas would keep costs for building the 

range reasonable. 

Alternative 2: IPBC 

at Charlie Circle 

 SDZs of the IPBC may fall within the mitigation area for listed species 

at Training Area 23.  Due to the distance between the two ranges 

avoidance measures could be easier to implement at the firing points 

on the IPBC to site SDZs away from Training Area 23. 

 Cultural resources and listed plant species surveys were conducted and 
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Alternative Restrictions/Benefits 

both were found to be present on the proposed range area.  Human 

remains were found in a lava tube on this site. 

 Benefit:  

No conflicts with other ranges would insure that the IPBC could be 

open when other ranges are in use. 

 Benefit:  

No conflicts with known DU areas would keep costs for building the 

range reasonable. 

2.7 IPBC ALTERNATIVES  

Figures 2.5-1 and 2.7-1illustrate the Western Range Area Alternative, the preferred location for 

constructing and operating the IPBC, and Charlie Circle Alternative for siting the IPBC within the 

existing impact area at PTA.  The IPBC would be built similarly at either of these locations as discussed 

above and depicted in detail in Figure 2.7-1. 

Under these alternatives no new impact area would be required.  No expansion of PTA’s boundaries 

would be necessary to accomplish the Proposed Action. 

 

Figure 2.7-1.  IPBC Western Range Area and Charlie Circle Alternatives 
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Each of the proposed locations is in underutilized portions of the PTA impact area where no ranges exist; 

but each of these locations has been exposed to indirect munitions fire.  The Proposed Action involves 

reclaiming portions of the impact area to build the IPBC.  Most live-fire occurring at the IPBC would be 

directed towards the impact area in order to preserve the newly-built range features.   

The alternative sites contain flows of pāhoehoe and ‘a‘ā lava.  The total estimate for ground softening of 

the IPBC footprint is 110 acres (44.5 ha).  Ground softening consists of running a large bulldozer, such as 

a D-9, over the lava for several passes to crush the lava and make it suitable for construction and ground 

maneuvers (foot and vehicle traffic).24  Any fill material (dirt or rock) that is required at the construction 

site to construct berms or other features, would be transported in from a quarry that is located on PTA.  

The number of construction days for the IPBC is estimated to span 480 working days or 240 days per year 

for a two-year period.  After the IPBC is constructed, the Tank-Automotive and Armaments Command, 

Life Cycle Management Command will place and wire the targets on the course to make it operational.  

The closest range to the two alternative locations is the MPRC at Training Area 23, which is currently 

inactive.  Training Area 23 can be accessed from MPRC Road, which runs west of the impact area.   

2.7.1 No Action Alternative (No IPBC) 

Under this No Action Alternative, the Army would not construct the IPBC at PTA.  The No Action 

Alternative serves as a snapshot of the existing training environment, infrastructure, and facilities at PTA, 

and therefore provides the benchmark for comparison of the environmental impacts of the action 

alternatives.  The No Action Alternative does not meet the purpose and need for the Proposed Action.  

Without a standard IPBC, units of the 25th ID could not meet all doctrinally-required collective training 

tasks, and would not be prepared sufficiently to succeed in combat.  Without the IPBC, units training at 

PTA to the METL tasks would continue to use the existing Range 10 IPBC as efficiently as possible, and 

as needed prior to deploying to the operational environment.   

2.7.2 Alternative 1:  IPBC at Western Range Area 

2.7.2.1 Location Description 

The Western Range Area IPBC location is the Preferred Alternative.  It involves fewer impacts on 

cultural and natural resources than the Charlie Circle location.  Its SDZs are also more fully contained in 

the impact area.   

  

                                                      

24 The Army generally tries to crush ‘a‘ā lava wherever possible because it is softer and more brittle than pāhoehoe. 
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The location of the Western Range Area Alternative runs west to east from the western most portion of 

the impact area toward the center of the impact area.  A recent survey of the preferred IPBC location 

found that the terrain in the Western Range Area Alternative slopes upward steadily from the western and 

northern boundaries of the surveyed area, towards the eastern and southern boundaries.  Much of the 

terrain consists of smooth rolling pāhoehoe flows interrupted by elevated ‘a‘ā flows with steep banks up 

to 100 ft (30 m) high in some areas, and is sparse of vegetation (Draft Archaeological Reconnaissance 

Survey Report of Infantry Platoon Battle Course, 2011).  ‘A‘ā flows cover approximately 57% (2,408 ac 

(974 ha)) of the area and pāhoehoe flows cover approximately 43% (1,816 ac (735 ha)).  A surface of 

rock covers the majority of the area, much of which would need to be softened in order to accommodate 

dismounted training by infantry units.  Figure 2.72 shows an overlay of the IPBC design on the Western 

Range Area Alternative.  Figures 2.7-3 and 2.7-4 demonstrate the terrain at the Western Range Area 

Alternative that is largely characterized by past lava flows.   

If the preferred location (Western Range Area Alternative) is selected, the SDZs for the IPBC would not 

encroach on Training Area 23, and therefore, the species found at Training Area 23 would remain 

protected.   

 

Figure 2.7-2.  IPBC enhanced design overlay on the Western Range Area (Preferred Alternative) 
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Figure 2.7-3.  Terrain of the Western Range Area Alternative showing an ‘a‘ā flow 

 

Figure 2.7-4.  Panoramic view of Western Range Area Alternative 
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2.7.2.2 Supporting Infrastructure (Roads and Utilities) 

The nearest roads to the Western Range Area preferred IPBC alternative are Charlie Circle Road and 

MPRC Road.  If the Preferred Alternative were selected, an access road would be made from Charlie 

Circle Road, south toward the proposed IPBC.  Utilities for the IPBC, electricity and telecommunication 

lines, would tie into existing utilities running from the MPRC Road.   

2.7.2.3 Surveys and Consultations 

The Army conducted several surveys in the Western Range Area Alternative in 2010.  A threatened and 

endangered plant species survey of the Western Range Area Alternative covered a large swath of land that 

also encompassed a portion of what is the Charlie Circle Alternative location.  The results of that survey 

are summarized in Section 3.9 (Biological Resources).  The Western Range Area Alternative in the past 

was the subject of a planning level survey for listed species that indicated a potential high amount of rare 

plant species at this alternative.  Upon further review, it was found that the planning level survey has 

since been proven inaccurate due to information gained in follow-on ground surveys.  A more detailed 

discussion of the biological resources surveys of the Western Range Area Alternative is found in Section 

3.9.4. 

The Army also conducted archaeological surveys of the IPBC range footprint in the Western Range Area 

Alternative.  These surveys are summarized in Section 3.10 (Cultural Resources).   

For both the biological and cultural resources surveys, surveyors were escorted by certified contractors 

trained in ordnance identification (i.e., EOD technicians) who also surveyed for UXO within the 

investigation area.  In addition, EOD technicians performed a full survey of the IPBC range footprint in 

the Western Range Area Alternative in 2010 to identify and Global Positioning System (GPS) tag 

MEC/UXO hazards specifically.  The results of EOD technician surveys are summarized in Section 3.11 

(Hazardous Materials and Hazardous Waste).25   

In April 2011, the Army identified a small parcel of land on the northeast border of the IPBC range 

footprint that required additional surveys for cultural resources and threatened and endangered species.  

These surveys are summarized in Sections 3.9 and 3.10.  The results of these surveys were included in the 

Army’s consultations with the SHPD and USFWS.  See Sections 3.9 and 3.10 for more detail all cultural 

and natural resources surveys. 

The Army entered into formal consultation with the Advisory Council on Historic Preservation (ACHP), 

SHPD, and consulting parties on this alternative in March 2011, and conducted consultation with the 

SHPD based upon the findings of its archaeological surveys under Section 106 of the National Historic 

Preservation Act of 1966 (NHPA) (16 U.S.C. §470). 

The USFWS has completed a Biological Opinion (BO) based on survey findings of the Western Range 

Area Alternative and formal Section 7 consultation under the Endangered Species Act (ESA) of 1973.  A 

copy of the BO is included in Appendix G.   

                                                      

25 Successful identification of MEC/UXO will enable the Army to design the IPBC around known high-volume 

clusters of MEC/UXO, and remove only those that pose a threat to construction contractors when ground softening 

and building targets/objectives, and to Soldiers that would maneuver on the range.  The high cost associated with 

MEC/UXO removal makes it unfeasible to clear the entire IPBC footprint of all known hazards. 
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2.7.3 Alternative 2:  Charlie Circle 

2.7.3.1 Location Description 

The Charlie Circle Alternative location shown on Figure 2.7-5- begins at Charlie Circle Road, and runs 

from northwest to southeast, entirely in the impact area, ending just west of the ICM restricted area.  The 

Charlie Circle Alternative location shares part of the same proposed footprint as the Preferred Alternative 

(Western Range Area Alternative), and it shares similar characteristics in ground cover (e.g., vegetation 

and volcanic rock) and topography as the Preferred Alternative (Figure 2.7-6).  The nearest range to the 

Charlie Circle Alternative is Training Area 23.  The SDZs for approved IPBC weapons would encroach 

upon a corner of Training Area 23/MPRC mitigation area for listed species, posing a potential risk to 

species there.  Also, the terrain is not as favorable to conducting dismounted infantry training at this 

location.   

2.7.3.2 Supporting Infrastructure (Roads and Utilities) 

The nearest roads to this alternative are Charlie Circle Road and MPRC Road.  If this alternative were 

selected a short access road would run directly from Charlie Circle Road to the proposed IPBPBC.  The 

Charlie Circle Alternative would have similar infrastructure requirements (power and solid waste) as the 

Preferred Alternative (Western Range Area Alternative). 

2.7.3.3 Surveys and Consultations 

A threatened and endangered plant species survey of the Western Range Area alternative conducted in 

2010 covered a large swath of land that also encompassed a portion of what is the Charlie Circle 

Alternative location in 2010.  However, based on public comments on the Draft PEIS, a full threatened 

and endangered species survey of the IPBPBC range footprint in Charlie Circle Alternative was 

undertaken in 2012, as summarized in Section 3.9 (Biological Resources).  In addition, a Phase I survey 

effort for archaeological resources was conducted in 2012.  The survey results are summarized in Section 

3.10 (Cultural Resources).   

For both the biological and archaeological resources surveys at Charlie Circle Alternative, surveyors were 

escorted by certified contractors trained in ordnance identification (i.e., EOD technicians) who also 

surveyed for UXO within the investigation area.  The results of the EOD technician surveys for Charlie 

Circle Alternative are summarized in Section 3.11 (Hazardous Materials and Hazardous Waste).   

The USAG-Pōhakuloa (USAG-P) modified the APE for the project in October 2012 to include the 

Charlie Circle Alternative and any required infrastructure.  The PA was developed in such a way that 

mitigation measures will apply to either alternative.  
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Figure 2.7-5.  IPBC enhanced design overlay on Charlie Circle Alternative 

 

Figure 2.7-6.  Panoramic view of Charlie Circle Alternative 
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CHAPTER 3 AFFECTED ENVIRONMENT 

3.0 INTRODUCTION 

This chapter serves as a discussion of the existing conditions within the region of influence (ROI) for 

each resource area analyzed.  The ROI is defined as the area that could be affected by implementing the 

Proposed Action.  The Army reviewed 16 potentially affected resource areas in this EIS.  These resource 

areas include land use and recreation, airspace, visual resources, air quality, noise, transportation and 

traffic, water resources, geology and soils, biological resources, cultural resources, hazardous materials 

and waste, DU, socioeconomics and environmental justice, public services and utilities, wildfires, and 

sustainability. 

This chapter is organized into sections that address each of the resources areas identified above.  Each 

section contains a description of the resource, a definition of the ROI, and provides an overview on the 

existing environment for the resource area at PTA.  The assessment of these resource areas serves as a 

baseline against which the impact of the Proposed Action can be measured. 

This chapter identifies the affected environment for the two alternative locations that the Army considers 

as being reasonable and carried forward for full analysis.  The two alternative locations, Alternative 1: 

Western Range Area (Preferred Alternative) and Alternative 2: Charlie Circle, are specific to the western 

portion of the PTA impact area within the general range area.  The Army conducted several field 

investigations in order to determine the feasibility of constructing the IPBC at these two locations.  These 

investigations are fully addressed in Section 3.9 Biological Resources, Section 3.10 Cultural Resources, 

and Section 3.11 Hazardous Materials. 

Each of the proposed IPBC alternatives is situated within PTA. Aspects of the existing environment most 

relevant to evaluating potential impacts of the proposed IPBC are addressed for the two alternative 

locations.  The Army prepared technical analyses for the following resource areas: 

 Air quality estimates (Section 3.4) 

 Noise modeling (Section 3.5) 

 Airborne DU modeling (3.12) 

 Economic impact assessment for constructing the IPBC (Section 3.13). 

Other information regarding the existing environment for the project-specific IPBC was provided from 

existing references discussed in each section. 

3.1 LAND USE AND RECREATION 

3.1.1 Introduction and Region of Influence 

The term “land use” refers to real property classifications that indicate either natural conditions or the 

types of human activity that occur or are permitted on a parcel.  There is no nationally recognized 

convention or uniform terminology for describing land use categories; definitions are typically 

promulgated at the local level in the form of zoning ordinances.  As a result, the meanings of land use 

descriptions and definitions vary among jurisdictions. 
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Land use plans are usually established to ensure that development proceeds in an orderly fashion, 

encouraging compatible uses for adjacent land.  There are many tools used in the planning process, 

including master plans, geospatial databases, and zoning ordinances.  A master plan is generally written 

by a county or municipality to provide a long-term strategy for growth and development.  The foremost 

factor affecting land use is compliance and compatibility with master plans and zoning regulations.  Other 

relevant factors include existing land use at project sites, the types of land uses on adjacent properties and 

their proximity to a proposed action, the duration of a proposed activity, and project permanence as a 

change in land use. 

The ROI for PTA includes all the lands within PTA’s boundaries, and land directly adjacent to PTA.  

Hawai‘i Island is approximately 2.5 million ac (1,011,714 ha), of which PTA occupies approximately 

132,000 ac (53,419 ha), or 5% of the island.  PTA is the largest Army training area in Hawai‘i. PTA is 

located in the north-central portion of the island, just to the west of the plateau formed by Mauna Loa and 

Mauna Kea volcanoes.  Access to PTA is from Saddle Road, which connects the towns of Hilo to the east 

and Waimea to the north.  Land uses at PTA include the Cantonment Area, BAAF, maneuver training 

areas, drop zones, live-fire training ranges, artillery firing points, an ordnance impact area, and areas 

unsuitable for maneuver activities.  PTA land is a mixture of fee simple, leased and ceded lands.  Table 

3.1-1 identifies land ownership at PTA and further distinguishes when various parcels of land were 

acquired for use by the Army at PTA.  Figure 3.1-1 is a map of land ownership for parcels at and 

surrounding PTA.  

Table 3.1-1.  Land Ownership at PTA 

Unit Ownership Reference Expiration Date 

Size 

Acres 
Hectares 

(ha) 

Ceded to Army Governor’s EO No. 1719  758 307 

Ceded to Army Presidential EO No. 11167  84,057 34,017 

State of Hawai‘i Lease No.  

DA-94-626-ENG-80 

16 August 2029 22,988 9,303 

Parker Ranch Acquired by purchase  24,988 10,112 

Other Acquired by purchase  16 6 

Other Acquired by purchase  6 2 

Other Used under license  1 <1 

*Rounded to the nearest hectare 

Source:  USAEC, 2009b 
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Figure 3.1-1.  Land ownership map of PTA and surrounding areas 
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3.1.2 Applicable Statutes and Regulations 

3.1.2.1 Recreation 

Land use within the ROI is governed by the federal and state statutes and regulations discussed below. 

The Hawai‘i State Land Use law under Hawai‘i Revised Statutes, Section 205, places all land under one 

of four land use districts: urban, agricultural, conservation, and rural.  The State Land Use Commission 

administers the land use law, and the DLNR administers the law in regard to land placed in the 

conservation districts.  Specific land use planning and land use designations are done by county and city 

governments; the County of Hawai‘i’s General Plan, written in February 2005 and amended in December 

2006, is the policy document for long-range development planning on the island of Hawai‘i.   

As an island chain, the entire state of Hawai‘i is classified as being in the coastal zone.  The Coastal Zone 

Management Act (CZMA) is administered by the Department of Commerce’s Office of Coastal Resource 

Management and National Oceanic and Atmospheric Administration (NOAA) and applies to all coastal 

states and to all states that border the Great Lakes.  The CZMA was established to help prevent any 

additional loss of living marine resources, wildlife, and nutrient-enriched areas; alterations in ecological 

systems; and decreases in undeveloped areas available for public use.  The CZMA gives states the 

authority to determine whether activities of governmental agencies are consistent with federally approved 

coastal zone management programs.  

The guiding document for the Hawai‘i Coastal Zone Management Program (CZMP) is the Hawai‘i Ocean 

Resources Management Plan (ORMP).  The ORMP establishes management priorities protecting coastal 

natural resources, fish, and wildlife; managing development along coastal shorelines; providing public 

access to the coast for recreational purposes; and incorporating public and local coordination for coastal 

decision making.  

The Federal Consistency provision, contained in Section 307 of the CZMA, allows affected states to 

review federal activities to ensure that they are consistent with the state’s coastal management program.  

Any activities that may have an effect on any land or water use or on any natural resources in the coastal 

zone must conform to the enforceable policies of the approved state coastal zone management program. 

The Sikes Act Improvement Act (SAIA) of 1960 (16 U.S.C. §670a-670o), requires that an installation’s 

INRMP shall reflect the mutual agreement of the parties concerning conservation, protection, and 

management of fish and wildlife resources.26  The Sikes Act further permits that these management plans 

are consistent with the use of military installations to ensure the preparedness of the Armed Forces, and 

the sustainable multipurpose use of the (installation’s) resources that include hunting, fishing, trapping, 

and non-consumptive uses.  The Act further states that these uses are subject to safety requirements and 

military security while allowing for public access to military installations.  The Department of Defense 

Directive (DoDD) 4715.3 Environmental Conservation Program establishes that installation lands are 

available for “educational and recreational use of natural and cultural resources when such access is 

compatible with military mission activities, ecosystem sustainability, and other considerations such as 

                                                      

26 Cooperating parties according to the regulation are the U.S. Department of the Interior (DOI) and the USFWS.  

The PTA INRMP was further developed in cooperation with the Hawaiʻi State DLNR, other federal and state 

agencies, and Native Hawaiian organizations (NHO). 
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security, safety, and fiscal soundness.”  The PTA INRMP (2010-2014) limits recreational activities to the 

hunting of birds and feral ungulates (USAG-HI, 2010c). 

3.1.2.2 Recreation 

Recreational opportunities at PTA are strictly limited to archery and bird-shot hunting in designated 

training areas with special permission from range control.  In addition, an annual motocross race is held 

on the island of Hawai‘i that transits a small portion of Training Area 2.  A portion of the installation is 

made available for public hunting, in accordance with terms of the lease with the state (1964).  Regularly 

scheduled hunting at PTA helps to control feral animal populations (for sheep and goats) and enhances 

Army community relations (USAEC, 2009b). 

During scoping, members of the public raised concern over increasingly stringent enforcement of 

recreational hunting at PTA, including the recent completion of fencing around certain areas that were 

historically used for hunting.  Fencing of these areas serves the purpose of protecting listed plant species 

from ungulates that otherwise would consume these plants, as required by the 2003 BO (USFWS, 2003).  

The Army, by federal regulation under the Endangered Species Act of 1973 (ESA), the Sikes Act, and 

through agreements with the USFWS, has a responsibility to protect endangered species on PTA lands.  

The Army dually has a force protection responsibility that it shares with all federal agencies to protect and 

preserve certain assets.  Recreational hunting is made available in designated Training Areas (see Section 

3.1). 

3.1.3 PTA Range Area 

3.1.3.1 General Range Area 

PTA is a primary tactical training area for conducting military METL training and contributes to the 

Army’s training mission by providing resources and facilities for active and reserve component units that 

train at PTA annually.  PTA is the largest live-fire range and training complex in Hawai‘i. 

PTA’s primary range uses are for live-fire and maneuver training.  PTA supports all types of live-fire 

training and can support large-scale (battalion or larger) maneuver training under uniquely realistic 

conditions, although the terrain limits training in certain areas.  Section 1.3 (Chapter 1) discusses the live-

fire areas at PTA.  The ordnance impact area consists of approximately 51,000 ac (20,648 ha) and extends 

from central PTA to the southern boundary of the installation (Figure 1.3-2).  This area allows for firing 

all types of tactical weapons currently in the USAG-HI inventory.  PTA has two light maneuver training 

areas totaling approximately 82,169 ac (33,253 ha).  Most of PTA’s ranges border the ordnance impact 

area and are oriented so that munitions are fired toward that area.  Two exceptions to the impact area are 

two M16 ranges oriented to the east of Red Leg Trail.  Previously, several small “dudded areas,” where 

MEC/UXO accumulates, were found east of Red Leg Trail.  Two dudded areas east of Red Leg Trail 

were cleared, declared low hazard, and removed from installation maps (PTA Range Special Edition 4-

29, August 2010).  SDZs for ranges at PTA terminate within the common impact area, where access is 

restricted due to hazards from fired munitions. 
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Units are scheduled to conduct training at PTA annually, using an automated system known as the Range 

Facility Management Support System (RFMSS).  PTA provides the space for infantry and associated 

support units to conduct force-on-force maneuvers.  Under these maneuvers, live bullets are not fired; 

blanks are used in rifles and small caliber automatic weapons along with Multiple Integrated Laser 

Engagement System (MILES) equipment.  The types of weapon systems generally used at PTA are small 

arms, antitank weapons, mortars, field artillery, air defense artillery, explosives, and rockets (U.S. Army 

and USAEC, 2008a).  

As discussed in greater detail in Section 3.9 (Biological Resources), the presence of threatened and 

endangered species and their critical habitat throughout PTA has resulted in restrictions on activities that 

may be performed in multiple training areas.  Some of these restrictions include no off-road driving, 

restricted driving to existing roads on cinder cones, restriction of fire-prone munitions based on the 

Burning Index (BI) (see Wildfires, Section 3.15), no vehicles inside the Kīpuka ʻAlalā or Kīpuka 

Kālawamauna fence units without prior approval, training units must clean all vehicles at washrack 

facilities, and restrictions on live-fire activities, as well as seasonal restrictions.  KMA, a 24,000 ac (9,713 

ha) parcel that was purchased in 2006, is designated for command and control operations, dismounted 

nonlive-fire, helicopter, and tactical vehicle maneuver exercises only.  No live-fire is permitted in the 

KMA in order to reduce fire potential, and no training activities are permitted in fenced units constructed 

around Pu‘u Papapa and Pu‘u Nohonaohae, sites of endangered plant taxa (USAG-HI, 2010 a,b,c).  

Approximately 22.36% of the installation is subject to land use restrictions based on the presence of 

critical habitat, threatened or endangered species, and cultural resources.  

Recreational hunting on PTA is limited to Training Areas 1-4 and Training Areas 9-16.  Available 

hunting periods are intermittent, and the schedule is indeterminable at PTA.  Hunting is superseded in 

priority by training activities and weather conditions, such as drought.  Hunting availability by Training 

Areas, dates, and times is offered through the PTA Hunting Hotline, a local phone number (808-969-

3474) that is updated on an “as needed” basis by the PTA Range Control Supervisor and the PTA 

Garrison Commander.  All hunting on PTA is archery only; no live-fire is allowed.  The only exception is 

during upland bird game season (November through mid-January) which allows for the use of firearms 

with bird-shot.  Game harvested in these Training Areas is primarily feral sheep and goats.  Recreational 

hunting on PTA must follow hunting restrictions and bag limits as designated by the Hawai‘i Division of 

Forestry and Wildlife’s Game Mammal Hunting Regulations Web site.27  There are plans to develop some 

recreational hunting access within the KMA in the future. 

Training Areas 17-23  at PTA are available for limited training and are now enclosed by large-scale 

fences (generally 6-ft (1.8 m) tall) in compliance with federal requirements under the 2003 BO (USFWS, 

2003).  Before these areas were fenced, they were cleared of feral ungulates and a long-term inspection 

program is conducted to remove any ungulate incursions.    

                                                      

27 http://www.state.hi.us/dlnr/dofaw/hunting/hawmammregs.htm 
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3.1.3.2 Alternative 1: IPBC at Western Range Area 

The proposed Western Range Area Alternative site is located entirely within the western portion of the 

PTA impact area on Army owned and operated land.  Historically, this area has been entirely restricted to 

public access.  There would be no change to that restriction.   

3.1.3.3 Alternative 2: IPBC at Charlie Circle 

The proposed Charlie Circle Alternative site is located entirely within the western portion of the PTA 

impact area on Army owned and operated land.  Historically, this area has been entirely restricted to 

public access.  There would be no change to that restriction.  

3.1.4 Cantonment Area 

The PTA Cantonment Area is located north of the impact area to the east of the BAAF (the BAAF is 

technically a part of the Cantonment Area).  The Cantonment Area consists of 566 ac (229 ha) (less than 

1% of PTA) and contains 154 buildings used for facility administration offices, troop billeting, and 

support services facilities.  The structures are mostly Quonset huts and include 11 dining facilities, two 

motor pools, rations warehouse, a bulk fuel facility, a chapel, a theater, a recreation club, and a medical 

facility.  The BAAF, directly west of the Cantonment Area, includes a 90 ft by 4,750 ft (27.4 m by 1,448 

m) paved runway and offers helicopter and limited C-130 aircraft access.  Safety zones associated with 

the BAAF extend 15,000 ft (4,572 m) beyond each end of the runway and 1,500 ft (457 m) to either side 

of the runway’s center line. 

3.1.5 Land Uses Surrounding PTA 

Hawai‘i County has nine land use districts; these are Puna, South Hilo, North Hilo, Hāmākua, North 

Kohala, South Kohala, North Kona, South Kona, and Ka‘u District (County of Hawai‘i, 2005).  PTA is 

located primarily within the Hāmākua district in Hawai‘i County, as well as relatively small portions of 

the South Kohala and North Kona districts.  Approximately 60% of the Hāmākua district is classified as a 

conservation district.   

PTA is surrounded mainly by state-designated Conservation Lands and private lands (Bishop Estate, 

Parker Ranch, and Waiki‘i Ranch (County of Hawai‘i, 2005)).  Land uses in the areas include cattle 

grazing, game management, forest reserves, and undeveloped land.  Figure 3.1-1 identifies landownership 

of PTA and the surrounding areas.  The nearest residences to PTA are in Waiki‘i Ranch, a private 

residential development located on Saddle Road, approximately 14 miles (mi) (22.5 kilometers (km)) 

west of PTA's main gate.  Waiki‘i is 13 mi (20.9 km) west of the PTA Main Gate which is located at 

Saddle Road Milepost 35. 

To the east of PTA is Department of Hawaiian Home Lands (DHHL), a state agency that develops lands 

for homesteading by Native Hawaiians.  There is currently no development on DHHL lands east of PTA.  

No residences are present east of PTA until the Kaumana City neighborhood at miles 6-8 on Saddle Road, 

north of Hilo.  Land to the northwest of PTA is agricultural, primarily used for cattle grazing, and also 

provides limited hunting opportunities for big game species and upland game birds.  Land to the north 

includes the Puʻu Anahulu Game Management Area, Mauna Kea State Park, Mauna Kea Forest Reserve, 

and the Mauna Kea National Natural Landmark.  Land to the east and south is included in the Mauna Loa 

Forest Reserve.  To the south of PTA lies the Hawai‘i Volcanoes National Park and Bishop Estate.  There 

are no residences south of PTA until Volcano Village, approximately 20 mi (32 km) from PTA's southern 
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border.  To the southwest, over Mauna Loa, the nearest residences are the small scattered villages of 

Pahala, approximately 20 to 25 mi (32 to 40 km) from PTA's southern border.  Parker Ranch grazing 

lands and the Mauna Kea Forest Reserve (state lands) are located up slope to the east of PTA.  There are 

no residences on these lands with the possibility for one or two houses on Parker Ranch property.  To the 

west of KMA (on the other side of Mamalahoa Highway) is open lands leased by Parker Ranch for cattle 

grazing.  There are no residences to the west of KMA except for one or two houses on the KMA side of 

the highway, then Waikoloa Village approximately 10 mi (16 km) down slope from the westerly point of 

the KMA.  Waimea Village is located 6 mi (9.6 km) north from the northern point of the KMA.  Land 

uses surrounding the KMA include cattle grazing, military training, agriculture, residential lots, and open 

space.  The remaining surrounding lands are used for recreation and ranching or are undeveloped. 

3.2 AIRSPACE 

3.2.1 Definition of Resource 

The Federal Aviation Administration (FAA) is responsible for the control and use of navigable airspace in 

the U.S.  The definition of airspace includes vertical and horizontal boundaries and time of use.  In 

addition to airspace, the FAA manages the air navigation system, equipment, airports, and the rules and 

regulations relating to powered flight.  The FAA is responsible for managing the airspace for commercial 

airliners and air carriers, general aviation (GA), and government agencies, including the U.S. military. 

Aircraft operate under two distinct categories of operational flight rules: VFR and IFR.  These flight rules 

are linked to the two categories of weather conditions: visual meteorological conditions (VMC) and 

instrument meteorological conditions (IMC).  VMC exist during generally fair to good weather, and IMC 

exist during time of rain, low clouds, or reduced visibility.  During VMC, aircraft may operate under 

VFR, and the pilot is primarily responsible for seeing other aircraft and maintaining safe separation.  

During IMC, aircraft operate under IFR and ATC exercises positive control over all aircraft in controlled 

space and is primarily responsible for aircraft separation. 

Navigable airspace over the U.S. is categorized as either controlled or uncontrolled.  Controlled airspace 

is that airspace within which all aircraft operators are subject to certain pilot qualifications, operating 

rules, and equipment requirements as outlined in the FAA’s “General Operating and Flight Rules” (14 

CFR Part 91).  By contrast, uncontrolled airspace is outside the parameters of controlled airspace where 

aircraft are not subject to those operating and flight rules. 

Controlled airspace is defined in FAA Order 7400.2 as being “airspace of defined dimensions within 

which ATC service is provided to IFR flights and to VFR flights in accordance with the airspace 

classification.”  For IFR operations in controlled airspace, a pilot must file an IFR flight plan and receive 

an appropriate ATC clearance. 

The FAA has designated six classes of airspace.  Airspace designated as Class A, B, C, D, or E is 

controlled airspace.  Class G airspace is uncontrolled airspace.  Within controlled airspace, ATC service 

is provided to aircraft in accordance with the airspace classification (Class A, B, C, D, or E).  Aircraft 

operators are also subject to certain pilot qualification, operating rules, and equipment requirements.  

Within uncontrolled airspace (Class G), no ATC service to aircraft is provided, other than possible traffic 

advisories when the air traffic control workload permits and radio communications can be established.  
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Essentially, the controlled airspace system protects IFR aircraft from VFR aircraft during IMC and in 

close proximity to busy airports. 

Controlled airspace is designated as Class A, B, C, D, and E, while uncontrolled airspace is designated as 

Class G, as described below. 

 Class A  

airspace, generally, is that airspace from 18,000 ft (5.5 m) above mean sea level (AMSL) up to 

and including 60,000 ft (20,000 m) or Flight Level (FL) 600.  FLs are altitudes AMSL based on 

the use of a directed barometric altimeter setting, and are expressed in hundreds of feet.  

Therefore, FL600 is equal to approximately 60,000 ft (20,000 m) AMSL.  Class A airspace 

includes the airspace overlying the waters within 12 nautical miles (nm) (22 km) of the coast of 

the 48 contiguous states and Alaska (FAA, 2008). 

 Class B  

airspace, generally, is that airspace from the surface to 10,000 ft (3,000 m) AMSL around the 

nation’s busiest airports.  The primary purpose of this class is to reduce the potential for midair 

collisions in the airspace surrounding those airports with high density air traffic operations.  The 

actual configuration of Class B airspace is individually tailored but essentially resembles an 

inverted wedding cake consisting of a surface area and two or more layers, and is designed to 

contain all published instrument procedures for the runway environment (FAA, 2008). 

 Class C 

airspace, generally, is that airspace from the surface to 4,000 ft (1,000 m) above the airport 

elevation (charted in AMSL) surrounding those airports that have an operational control tower, 

are serviced by a radar approach control, and that have a certain number of IFR operations or 

passenger enplanements.  Although the actual configuration of Class C airspace is individually 

tailored, it usually consists of a surface area with a 5 nm radius, with a 5 nm (9 km) radius, and an 

outer circle with a 10 nm (19 km) that extends from 1,200ft to 4,000 ft (400 m to 1,000 m) above 

the airport elevation (FAA, 2008).  The primary purpose of Class C airspace is to improve 

aviation safety by reducing the risk of midair collisions in the terminal area and enhancing the 

management of air traffic operations therein. 

 Class D  

airspace, generally, is that airspace from the surface to 2,500 ft (800 m) above the airport 

elevation (charted in AMSL) surrounding those airports that have an operational control tower.  

The configuration of each Class D airspace area is individually tailored and when instrument 

procedures are published, the airspace will normally be designed to contain the procedures.  

Arrival extensions for instrument approach procedures may be designated as Class D or Class E 

airspace (FAA, 2008). 

 Class E 

 airspace consists of the following seven types of airspace that are not considered to be A, B, C, 

or D classes as defined above. 

- Surface Area Designated for an Airport.   

When so designated, the airspace will be configured to contain all instrument procedures. 

- Extension to a Surface Area.   

These airspace areas serve as extensions to Class B, C, and D surface areas designated for an 

airport.  This airspace provides controlled airspace to contain standard instrument approach 

procedures without imposing a communications requirement on pilots operating under VFR.   
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- Airspace Used for Transition.   

These areas begin at either 700 ft or 1,200 ft (200 m or 400 m) above ground level (AGL) for 

use in transitioning aircraft to/from the terminal or enroute environment. 

- En Route Domestic Airspace Areas.   

These areas extend upward from a specified altitude to provide controlled airspace where 

there is a requirement for IFR enroute ATC services, but where the federal airway system is 

inadequate.   

- Federal Airways.   

Federal Airways (Victor Routes) are Class E airspace areas, and, unless otherwise specified, 

extend upward from 1,200 ft (400 m) to, but not including, 18,000 ft (5,486 m) AMSL.   

- Other.   

Unless designated at a lower altitude, Class E airspace begins at 14,500 ft (4,000 m) AMSL 

up to, but not including, 18,000 ft (5, 486 m) AMSL overlying: a) the 48 contiguous States, 

including the waters within 12 mi (19 km) from the coast of the 48 contiguous States; b) the 

District of Columbia; c) Alaska, including the waters within 12 mi from the coast of Alaska, 

and that airspace above FL600; d) excluding the Alaska peninsula west of 160o00’00” west 

longitude, and the airspace below 1,500 ft (500 m) above the surface of the earth unless 

specifically so designated. 

- Offshore/Control Airspace Areas.   

This includes airspace areas beyond 12 nm (22 km) from the coast of the U.S., wherein ATC 

services are provided (FAA, 2008). 

 Class G 

 is airspace that has not been designated as Class A, B, C, D, or E airspace.  This is considered 

uncontrolled airspace in which ATC does not have authority over aircraft operations.  This 

airspace follows the contours of the earth’s surface with vertical altitude limits up to 700 ft (200 

m) AGL, 1,200 ft (400 m) AGL or 14,500 ft (4,000 m) AMSL, as applicable.  VFR GA pilots are 

the primary users of this airspace (FAA, 2008). 

Figure 3.2 -1 provides a graphic representation of the different airspace classifications. 

 

Figure 3.2-1.  Airspace Classification 
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Use of airspace is required for the successful operation of the U.S. military.  Some military flight 

activities are not compatible with civilian uses of airspace, whereas other military activities may 

potentially conflict with other uses of military airspace.  Airspace restrictions are needed within military 

installations to ensure safety and to avoid possible conflicts of airspace use. 

Large segments of controlled and uncontrolled airspace have been designated as SUA.  Operations within 

SUA are considered hazardous to civil aircraft operating in the area.  Consequently, civil aircraft 

operations may be limited or even prohibited, depending on the area.  SUA is divided into prohibited, 

restricted, warning, alert, and military operations area.   

3.2.2 Airspace ROI  

Most of the airspace above the northern half of the island of Hawai‘i is controlled airspace of various 

classes.  Class G (uncontrolled) airspace extends from the surface to 700 ft (213 m), except around Kona 

and Hilo International Airports and BAAF, which are surrounded by Class D airspace.  The RA that 

overlays PTA (R3103) extends from the surface to 30,000 ft (9,144 m) as depicted in Figure 3.2-2.  

Restricted areas contain airspace identified by an area on the surface of the earth within which the flight 

of aircraft, while not wholly prohibited, is subject to restrictions.  Activities within these areas must be 

confined because of their nature, and limitations imposed upon aircraft operations that are not a part of 

those activities or both.  Restricted areas denote the existence of unusual, often invisible, hazards to 

aircraft such as artillery firing, aerial gunnery, or guided missiles.  Penetration of restricted areas without 

authorization from the using or controlling agency may be extremely hazardous to the aircraft and its 

occupants.  Restricted areas are published in the Federal Register, and constitute 14 CFR Part 73. 

The northern part of the island of Hawai‘i has one SUA area, the R-3103 restricted area over PTA in the 

central part of the island with an effective altitude of 30,000 ft (9,144 m) and intermittent time of use 

(Table 3.2-1).  Honolulu Combined Center Radar Approach Control controls this airspace (U.S. Army 

and USACE, 2004).  Projected annual use of PTA’s airspace is based on the estimated number of sorties 

that would be conducted by the different participating aircraft types for U.S. Army and U.S. Marine Corps 

exercises and transient activities.  These projections are based on analysis of the flight training 

requirements by service, respective subordinate units and by aircraft type over a typical 12-month period.   

Table 3.2-1.  PTA Airspace 

Airspace 
Area 

(Square nm) 

Lower 

Limit 

Upper 

Limit 
Availability 

Associated 

Range 

R-3103 128 Surface 
30,000 

(9,144 m) 

Notice to 

Airmen 
PTA 
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Figure 3.2-2.  Airspace over PTA  
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3.2.2.1 Commercial/General Aviation  

In addition to commercial traffic that utilize the low altitude en route airways, GA aircraft use the airspace 

over the island of Hawai‘i.  This includes all civil aviation operations, other than scheduled air services 

and unscheduled air transport operations for payment or hire.  For example, 50% of Kona International 

Airport’s 281 average daily operations; 28% of Hilo International Airport’s 316 average daily operations; 

and 78% of ‘Upolu Airport’s 27 average daily operations involve GA (U.S. Army and USACE, 2004). 

3.2.2.2 Aviation Safety 

The Honolulu Air Traffic Control Center manages air traffic in the ROI within the 12 nm (22 km) 

territorial waters limit of the U.S.  All military aircraft fly in accordance with Federal Aviation 

Regulations (FAR) Part 91, Subchapter F (Air Traffic and General Operating Rules), which governs the 

following: 

 Use of airports, heliports, and other landing areas 

 Local flying rules 

 SUA. 

For example, installation commanders having Army aircraft assigned, attached, or tenant to their 

command, must prepare and publish local flight rules to include the use of tactical training and 

maintenance test flight areas, arrival/departure routes, and airspace restrictions as appropriate to help 

control air operations.   

There are no formal or special flight plans or restrictions for the air transport of munitions used in the 

live-fire exercises.  Traffic pattern altitudes at Army airfields for airplanes are set at 1,500 ft (457 m) 

AGL.  Helicopter traffic pattern altitudes are at least 700 ft (213 m) AGL.  Installation commanders may 

set different altitudes based on noise abatement, fly-neighborly policies, or other safety considerations.  

These are displayed in flight operations and published in flight information publications for all pilots. 

3.2.3 PTA Range Area 

Airspace over the range area at PTA is restricted (R-3103), to be used for military operations only.  

Private and commercial aircraft may not enter airspace over the range area at PTA. 

3.2.4 PTA Cantonment Area 

BAAF is surrounded by Class D airspace, but is also restricted to military activities.  
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3.3 VISUAL RESOURCES 

3.3.1 Introduction and Region of Influence  

This section addresses the visual resources issues related to the Proposed Action at PTA by describing the 

visual character of the area, identifying potentially sensitive visual resources, and summarizing local 

policies relating to maintaining visual quality. 

Visual resources are usually defined as the visual quality or character of an area, consisting of both the 

landscape features and the social environment from which they are viewed.  The landscape features that 

define an area of high visual quality may be natural (e.g., mountain views) or manmade (e.g., city 

skyline). 

In order to assess the quality of visual resources in the action area, this section describes the overall visual 

character and distinct visual features on or in the viewshed at PTA, as well as any sensitive viewpoints 

within these viewsheds.  The analysis of visual resources examines the impacts on visual resources from 

both the installation and at a distance from the installation.  In general, features beyond 1 mi (1.6 km) are 

so distant that only forms and outlines are discernible, and visual impacts are negligible.  Visual resources 

also include places of cultural importance or Traditional Cultural Properties (TCP) (defined in Section 

3.10.1 Cultural Resources).  A TCP, as discussed by Parker and King (1990; Revised 1998) should be 

documented by both its contemporary physical appearance and its historical appearance, if known.  Parker 

and King also place emphasis on describing or documenting a TCP in the way it is relevant to traditional 

belief or practice. 

The visual character of an area is defined in terms of four primary components, including water, 

landform, vegetation, and cultural modifications.  These components are characterized or perceived in 

terms of the design elements form, line, color, texture, and scale.  Visual components also may be 

described as being distinct (unique or special), average (common or not unique), or minimal (a liability) 

elements of the visual field and in terms of the degree to which they are visible to surrounding viewers 

(e.g., foreground, middle ground, and background) (USAEC, 2009b). 

The visual quality of an area is defined in terms of the visual character and the degree to which these 

features combine to create a landscape that has the following qualities: vividness (memorable quality), 

intactness (visual integrity of environment), and unity (compositional quality).  An area of high visual 

quality usually possesses all three of these characteristics. 

Visual quality of an area is also defined in terms of the visual sensitivity within the viewshed of the 

Proposed Action.  Locations of visual sensitivity are defined in general terms as areas where high 

concentrations of people may be present or areas that are readily accessible to large numbers of people.   
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They are further defined in terms of several site-specific factors important to the local population, 

including the following: 

 Areas of high scenic quality (i.e., designated scenic corridors or locations) 

 Recreation areas characterized by high numbers of users with sensitivity to visual quality (i.e., 

parks, preserves, and private recreation areas) 

 Important historic or archaeological locations 

 The natural beauty of the island of Hawai‘i includes lush tropical forests, waterfalls, sandy 

beaches turquoise ocean waters, active and dormant volcanoes, and towering mountains. 

PTA is within the County of Hawai‘i, covering the island of Hawai‘i.  Although the county does not have 

jurisdiction over the use of Federal lands, the Army considers the guidance contained in the general plans 

in its decisions, to the greatest extent practicable, in order to avoid or minimize conflicts with surrounding 

non-federal lands.  The county general plans provide policies and objectives with respect to scenic 

resources. 

3.3.2 General Plan for the County of Hawai‘i 

The County of Hawai‘i General Plan is a statement of development objectives, standards, and principles 

with respect to the most desirable use of land within the county (County of Hawai‘i, 2005).  The long-

range goals with respect to the natural beauty of the island of Hawai‘i include the following: 

 Protect, preserve, and enhance the quality of areas endowed with natural beauty, including the 

quality of coastal scenic resources 

 Protect scenic vistas and view planes from becoming obstructed 

 Maximize opportunities for present and future generations to appreciate and enjoy natural and 

scenic beauty. 

PTA is within the planning area of the County of Hawai‘i General Plan (County of Hawai‘i, 2005).  

Specific standards provide guidelines for designating sites and vistas of extraordinary natural beauty that 

must be protected, including the following types of features: 

 Distinctive and identifiable landforms distinguished as landmarks, such as Mauna Kea, Mauna 

Loa, and Hualālai 

 Coastline areas of striking contrast 

 Vistas of distinctive features 

 Natural or native vegetation, which makes a particular area attractive (USAEC and USACE, 

2009). 

3.3.3 Landscape Character of the PTA Range Area 

3.3.3.1 General Range Area 

The landscape of PTA is characterized by panoramic views of the broad open area between Mauna Kea 

and Mauna Loa.  The gently sloping form and smooth line of Mauna Kea to the north and Mauna Loa to 

the south are dominant background features of the visual landscape.  Terrain in the PTA area is gently 

sloping and open, periodically interrupted by remnant volcanic cinder cones (Puʻu).  Lava flows create 

dark visually receding areas throughout PTA. 
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Vegetation generally consists of grasses and shrubs that tend to be sparse and low in height.  

Observatories are located on Mauna Loa and Mauna Kea to the south and northeast of PTA. 

Observatories are available for visitors only on select days and by appointment only28; general access is 

not provided.  Visible cultural features within the range area include walls, platforms, and rock shelters.   

Almost the entire area is characterized by having few trees or deep gullies to inhibit training.  However, a 

portion of the General Range Area is almost completely unusable for maneuvers and training due to the 

rough lava flows that are found over much of the surface area.  

Geological features within the General Range Area at PTA includes pu‘us formed from the latest volcanic 

activity on Mauna Kea, found in the northern part of the installation.  The lava flows that surround the 

pu'us in the training areas at PTA range from 200 to 750 before present (BP), 750 to 1,500 years BP, 

1,500 to 3,000 BP, and in a few cases date to the historic era (since 1790) from Mauna Loa.  These newer 

flows are the most notable features of the central and southern landscape; together with the northern lava 

flows, they cover nearly one-third of the training area.  The range area exhibits both types of lava found 

throughout Hawai‘i, pāhoehoe29 and ‘a‘ā.30 

The extremely uniform vegetation and topography result in middle ground and background views of PTA 

that lack visual complexity but that are dramatic in their expansiveness.  However, the panoramic views, 

integrated visual space, and unity of the natural features give this area a high overall visual quality, 

despite the uniformity of the landscape. 

3.3.3.2 Alternative 1: IPBC at Western Range Area 

The proposed Western Range Area Alternative site is located within the impact area, north of Training 

Area 23.  The Western Range Area Alternative site is oriented toward the impact zone, running northwest 

to southeast, and is located within the dudded impact zone and Training Area 21.  The landscape at the 

IPBC at the Western Range Area Alternative is generally rough terrain, consisting of both ‘a‘ā and 

pāhoehoe lava flows, with sparse vegetation (USACE, 2011a).  The Western Range Area Alternative is an 

average visual element of the landscape. 

3.3.3.3 Alternative 2: IPBC at Charlie Circle 

The landscape at Charlie Circle Alternative shares the same general characteristic features as the Western 

Range Area Alternative. 

3.3.4 Landscape Character of the Cantonment Area 

The Cantonment Area was constructed in April 1955 from World War II prefabricated Quonset huts, and 

the airfield was constructed in 1956.  The Cantonment Area, with its concentration of buildings (primarily 

Quonset huts), is a visually distinct element of the landscape. 

  

                                                      

28 http://www.esrl.noaa.gov/gmd/obop/mlo/visitingandtours/generalvisitors.html 
29 Pāhoehoe flows have smooth undulating surfaces and can be traversed on foot for short distances. 
30 'A'a flows are jagged, slag-like piles of impassable material. 
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3.3.5 Land Character Surrounding PTA 

Māmalahoa Highway forms the northwestern boundary and Saddle Road forms most of the northern and 

northeastern boundary of PTA.  These roads offer the only publicly accessible views of the installation.  

The landscape surrounding the installation in this area is characterized by cattle grazing, limited hunting, 

quarrying, and occasional Army training (maneuvers at the KMA).  The area surrounding PTA includes 

the Waiki‘i Paddock Game Management Area, the Puʻu Anahulu Game Management Area, the Mauna 

Loa Forest Reserve, the Upper Waiakea Forest Reserve, and the Mauna Kea State Park.  Some 

recreational activities are offered at these areas (see Section 3.1 Land Use and Recreation). 

3.3.6 Sensitive Views 

The General Plan of the County of Hawai‘i (County of Hawai‘i, 2005) lists island locations as examples 

of natural beauty and includes the scenic countryside around Waiki‘i (Tax Map Key (TMK) 6-7-01:003); 

the mauka and makai (mountain and sea) view plane from various locations along Queen Ka‘ahumanu 

Highway in South Kohala and North Kona; the Mauna Kea State Park area (TMK 4-4-16:003); and the 

Pu‘ukoholā Heiau National Historic Site.  Sensitive views may occur in areas of recreational or high 

public use.  These include Mauna Kea State Recreation Area adjacent to PTA; beach areas, and the 

Pu‘ukoholā Heiau National Historic Site, and adjacent roadways.  There is one designated scenic byway 

on Hawai‘i, the Kona Heritage Corridor, which is a segment of Mamalahoa Highway (County Route 180) 

that runs between Kalaoa and Honalo, passing through Holualoa.31 

The primary public viewing area near PTA is along the Saddle Road corridor.  Public traffic through the 

area is generally light, and travelers typically drive through without stopping.  While the typical public 

view of the PTA area is from a vehicle traveling at normal speed, some hikers, photographers, and artists 

pause along Saddle Road to appreciate the views.  Areas within PTA are also visible from the Mauna Kea 

Observatory, which, as discussed above, allows limited public access.  While public access into the 

observatories themselves is limited, the public is allowed general access on much of Mauna Kea, 

including at the Science Reserve.  Pu`u Poliahu is a location of particular interest, and, as it is on the 

southwestern side of the summit it provides views of the PTA area.  The public may also access Lake 

Waiau, or may hike to the summit of Mauna Loa on a trail that begins at the NOAA observatory on the 

northern slopes of the mountain.  Portions of PTA are visible from these areas. 

3.4 AIR QUALITY 

This section addresses air quality resources describing federal and state air quality standards and 

regulations, weather and meteorology of the area, and existing air quality conditions at PTA.  

Air quality is a factor of the type and amount of pollutants emitted into the atmosphere, those that 

currently exist in the atmosphere, the size and topography of the air basin (e.g., airshed), and the 

prevailing meteorological and weather conditions.  Proposed projects could involve localized impacts on 

air quality as the result of emissions from construction equipment, supply vehicles, and generators; dust 

from construction activities and training exercises; and the release of volatile compounds from painting 

and fueling activities.  

                                                      

31 More information on this scenic byway is found at the following Web site:  

http://www.byways.org/explore/byways/81305/. 
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3.4.1 Introduction and Region of Influence  

The ROI for air quality issues depends on the pollutant and emissions sources being considered, as well 

as weather patterns, terrain, and prevailing winds.  Secondary pollutants are those that are not emitted 

directly but are formed through chemical reactions in the atmosphere from precursor pollutants.  Ozone 

(O3) is one example of a secondary pollutant and would generally have a ROI that reaches island-wide.  

The ROI for primary pollutants is an area potentially subject to measureable air quality impacts under 

unfavorable dispersion conditions.  The ROI for a primary pollutant will depend on the rate of emissions 

from a source, the elevation of the source, the type of pollutant, and the meteorological conditions that 

limit its dispersion and dilution during transport away from the emissions source.  The ROI for a primary 

pollutant is usually relatively small, and includes an area that reaches less than a few miles from the 

emissions source; for smaller emissions sources the ROI may extend less than one mile from the source.   

Hawai‘i has established its own air quality agency, Hawai‘i Department of Health’s Clean Air Branch, for 

regulating emissions sources of air pollutants.  This agency has adopted Federal rules and has established 

some of its own rules and standards that are specific to attaining air quality goals in the state.   

The entire state is classified as being in attainment with all National Ambient Air Quality Standards 

(NAAQS).  Air pollution levels in Hawai‘i are generally low due to the small size and isolated location of 

the islands.  Hawai‘i’s small size limits the accumulation and recirculation of locally generated air 

pollutants before being transported offshore and away from land.  High concentrations of suspended 

particulate matter (PM) can occur in some areas, mostly due to agricultural burning of sugarcane or 

fireworks.  Other natural air pollutants occur from gaseous emissions from volcanic activity (referred to 

as volcanic smog or VOG) and geothermic development as well as marine aerosols from the ocean.   

3.4.2 Air Quality Standards 

3.4.2.1 Ambient Air Quality Standards for Criteria Pollutants – National and State of Hawai‘i 

The Environmental Protection Agency (EPA) has established NAAQS for several different air pollutants 

that are considered harmful to public health and the environment.  These pollutants, also referred to as 

criteria pollutants, include sulfur dioxide (SO2), nitrogen dioxide (NO2), carbon monoxide (CO), ozone 

(O3), suspended particulate matter (PM), and lead (Pb).  Standards for suspended particulate matter have 

been set for two size fractions - inhalable coarse particles (PM10) and fine particles (PM2.5).  The NAAQS 

are based primarily on evidence of air quality criteria.  The NAAQS are divided into two categories; 

primary standards, which are set to protect the public health with an adequate margin of safety, and 

secondary standards, which protect the public welfare, including protection against visibility impairment, 

and damage to animals, crops, vegetation, and buildings. 
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Hawai‘i, along with other states, has adopted state ambient air quality standards which in some aspects 

are more stringent than the NAAQS.  The state ambient air quality standards are based primarily on health 

effects data but can reflect other considerations such as protection of crops, protection of materials, or 

avoidance of nuisance conditions (such as objectionable odors).  Each ambient air quality standard 

corresponds to a specific averaging time; some pollutants may have standards for more than one 

averaging time.  The averaging time is defined as the time period over which air pollutant concentrations 

are averaged for the purpose of determining attainment with ambient air quality standards (e.g., the 

NAAQS or state ambient air quality standards).  Table 3.4-1 summarizes National and State Ambient Air 

Quality Standards and their corresponding averaging times applicable in Hawai‘i. 

Table 3.4-1.  State and National Primary Standards Applicable in Hawai‘i 

Pollutant Averaging Time 
Ambient Air Quality Standards 

Hawai‘i National 

Ozone (O3) 8 hours 0.08 ppm  0.075 ppm 

Carbon Monoxide (CO) 
8 hours 4.4 ppm 9 ppm 

1 hour 9 ppm 35 ppm 

Coarse PM (PM10) 
Annual Average 50 µg/m3 NA 

24 hours 150 µg/m3 150 µg/m3 

Fine PM (PM2.5) 
Annual Average NA 15 µg/m3 

24 hours NA 35 µg/m3 

Nitrogen Dioxide (NO2) 
Annual Average 0.04 ppm 0.053 ppm 

1 hour NA 100 ppb 

Sulfur Dioxide (SO2) 

Annual Average 0.03 ppm 0.03 ppm 

24 hours 0.14 ppm 0.14 ppm 

3 hours 0.5 ppm NA 

1 hour NA 75 ppb 

Lead (Pb) 3 month 
1.5 µg/m3 (calendar 

quarter) 

1.5 µg/m3 (quarterly 

average) 

Hydrogen Sulfide   1 hour 0.025 ppm NA 

ppb - parts per billion by volume 

ppm - parts per million by volume 

µg/m3 – micrograms per cubic meter of air 

NA- Not Applicable 

Sources: 40 CFR Parts 50, 53, and 58; Hawai‘i Administrative Rules (HAR) Chapter 11-59 

  



Chapter 3 Affected Environment 

 

Final Environmental Impact Statement  3-20 

for the Construction and Operation of an IPBC at PTA 

3.4.2.2 Hazardous Air Pollutants  

Federal air quality management programs for hazardous air pollutants (HAPs) focus on establishing 

emission limits for particular industrial processes rather than setting ambient exposure standards.  Some 

States have established ambient exposure guidelines for various HAPs and use those guidelines as part of 

the permit review process for industrial emission sources. 

Hawai‘i has established significant ambient air concentration thresholds and criteria for HAPs under 

Administrative Rules Title 11 Chapter 60.1, Section 179.  These rules are applied under the permit review 

process for emission sources that require state or federal air quality permits and includes the following 

thresholds and criteria: 

 For non-carcinogenic compounds, an 8-hour average concentration equal to 1% of the 

corresponding 8-hour threshold level value (TLV) value adopted by the Occupational Safety and 

Health Administration (OSHA) 

 For non-carcinogenic compounds, an annual average concentration equal to 1/420 (0.238%) of 

the 8-hour TLV value adopted by OSHA 

 For non-carcinogenic compounds for which there is no OSHA-adopted TLV, the Director of 

Health is authorized to set ambient air concentration standards on a case-by-case basis so as to 

avoid unreasonable endangerment of public health with a reasonable margin of safety 

 For carcinogenic compounds, any ambient air concentration that produces an individual lifetime 

excess cancer risk of more than 10 in 1 million assuming continuous exposure for 70 years. 

3.4.3 Air Quality Designations  

The Federal Clean Air Act (CAA) requires each state to identify areas that have ambient air quality in 

violation of the NAAQS.  The status of areas with respect to the NAAQS is categorized as nonattainment 

(any area that does not meet an ambient air quality standard, or that is contributing to ambient air quality 

in a nearby area that does not meet the standard), attainment (meets the national standards), or 

unclassifiable (cannot be classified based on available information).  The unclassified designation 

includes attainment areas that comply with federal standards, as well as areas that lack monitoring data.  

Unclassified areas are treated as attainment areas for most regulatory purposes.  Areas that have been 

reclassified from nonattainment to attainment are considered maintenance areas.  States are required to 

develop, adopt, and implement a State Implementation Plan (SIP) to achieve, maintain, and enforce the 

NAAQS in nonattainment areas.  The plans are submitted to, and must be approved by the EPA.  

Deadlines for achieving the NAAQS vary according to the air pollutant at issue, and the severity of 

existing air quality problems.   

The entire state of Hawai‘i is categorized as attainment or unclassified for each of the NAAQS. 
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3.4.4 Clean Air Act Conformity 

Section 176(c) of the CAA, the General Conformity Rule, requires Federal agencies to ensure that actions 

undertaken in nonattainment or maintenance areas are consistent with the CAA and with federally 

enforceable SIPs.  Conformity analysis procedures do not apply to Army actions in Hawai‘i because none 

of the Hawaiian Islands are classified as nonattainment or maintenance areas.  However, the de minimis32 

level thresholds in the Conformity Rule provide a basis for assessing the relative significance of 

emissions generated from a Proposed Action. 

3.4.5 Climate Change / Greenhouse Gas Emissions 

The EPA defines climate change as any distinct change in temperature, rainfall, snow, or wind patterns 

that last for decades or longer.  These changes may result from naturally occurring events including 

changes in the sun’s energy or in the Earth’s orbit, natural processes within the climate system (such as 

changes to circulation patterns of oceans), or human activities.  Human activities such as combustion of 

fossil fuels and deforestation alter the composition of the atmosphere by increasing the amount of carbon 

dioxide (CO2) which intensifies the Greenhouse Gas (GHG) affect and increases the surface temperature 

of the Earth.  Studies have shown that the amount of CO2 has increased by about 35% during the 

industrial era.  The Intergovernmental Panel on Climate Change (IPCC) scientists believe that most of the 

warming experienced since the 1950s is from human activities resulting in an increase in GHG emissions.  

(IPCC, 2007) 

GHGs are compounds found naturally within the Earth’s atmosphere, which trap and convert sunlight into 

infrared heat.  Increased levels of GHGs in the atmosphere have been correlated to a greater overall 

temperature on Earth (global warming).  The most common GHGs emitted from natural processes and 

human activities include CO2, methane (CH4), and nitrous oxide (N2O).  CO2 is the primary GHG emitted 

by human activities in the U.S. with the largest source from fossil fuel combustion.  

No universal standard or regulation has been established to determine the significance of cumulative 

impacts from GHG emissions.  In addition, there is no requirement as part of the General Conformity 

Rule (40 CFR Parts 51 and 93) or NEPA requirements to consider GHG emissions and impact of the 

Proposed Action to climate change, however, this may change in the near future.  At the national level, 

both the EPA and the Obama administration are considering the inclusion of an analysis of climate 

change impacts from proposed federal actions in NEPA assessments.  In February 2010, the CEQ issued a 

draft guidance memorandum for public consideration and comment on the ways in which federal agencies 

can improve their consideration of the effects of GHG emissions and climate change in their evaluation of 

proposals for federal actions under NEPA (75 Federal Register 8046).  The guidance includes a 

presumptive threshold of 25,000 metric tons (MT) of CO2 and suggests if CO2 emissions from a proposed 

action are greater than this threshold, an agency should perform a more quantitative analysis and assess 

the effects of climate change on the proposed action and their design. 

                                                      

32De minimis is defined as so small as to be negligible or insignificant. If total direct and indirect emissions from the 

Proposed Action are below the de minimis levels, then the emissions are considered insignificant and a conformity 

determination pursuant to the CAA is not required.   



Chapter 3 Affected Environment 

 

Final Environmental Impact Statement  3-22 

for the Construction and Operation of an IPBC at PTA 

3.4.6 Climate and Meteorology 

Air quality within a region is affected by the distribution and quantity of air pollutant emission sources, as 

well as the meteorology and topography of the region.  The number, type, and spatial distribution of 

emission sources determine the quantity of pollutants emitted to the ambient air.  The meteorology (wind 

and temperature) of the region affects how the pollutants will be dispersed both horizontally and 

vertically to produce ground-level ambient air concentrations of pollutants.  

PTA is located in a high plateau between the lower slopes of the Mauna Kea volcano to approximately 

6,800ft (2,100 m) in elevation and to about 9,000ft (2,700 m) up Mauna Loa volcano.  The proximity of 

these volcanic mountains exerts a strong influence on the climatology and meteorology of the area.  The 

climate at PTA is relatively cool and dry and characterized by a two-season year.  Mild and fairly uniform 

temperatures are found everywhere except at higher elevations where reports of frost or snow occur 

periodically.  The summer season (May through September) is generally warmer and drier than the winter 

months (October through April).  Most major storms occur during the winter season.  Cloudy, humid 

conditions occur along the east coast with drier conditions on the west coast.  There is a general 

dominance of trade-wind flow from the northeast.  

Temperatures on the island of Hawai‘i are mild with cool nights due to the high elevations.  The annual 

mean temperature in the lower elevations around PTA is about 60°Farenheit (F) (15.6°Celsius (C)) and 

50° F (10°C) at higher elevations (WRCC, 2011).  The area experiences light winds in the dry summer 

months with stronger gusts in the winter.  Though the trade-winds are fairly constant in speed and blow a 

high percentage of the time across the ocean and onto the island, the relatively uniform trade-wind flow is 

distorted and disrupted by the mountains, hills, and valleys.  The average annual wind speed at BAAF is 

reported to be 11.9 miles per hour (mph) (19.2 kilometers/hour (km/h)) (WRCC, 2011).  At PTA, the 

highest 1-hour wind speed recorded on seven meteorological stations during the 2006 - 2007 Total 

Suspended Particulates (TSP)/PM10 monitoring was 30 mph (48 km/h).  However, average hourly wind 

speeds were light to moderate, and exceeded 18 mph (29 km/h) only 2% of the time.  The area is subject 

to occasional fog and frost, with frequent light rains in the winter months.  Annual rainfall is variable 

because PTA is located in the middle of a trade-wind inversion zone between 5,000 ft to 7,000 ft (1,524 m 

to 2,134 m) in elevation (Western Regional Climate Center (WRCC), 2011).  Rainfall decreases above 

2,000ft to 3,000ft (610 m to 914 m), on the high mountains of Mauna Kea and Mauna Loa.  Near the 

summits of Mauna Loa and Mauna Kea, rainfall is slight and skies are clear a majority of the time.  The 

annual rainfall averages 21 in. (51 centimeter (cm)) and less in leeward coastal areas and near the 

summits of the high mountains.  At the other extreme, the annual rainfall average exceeds 23ft (7 m) 

along the lower windward slopes of these mountains (WRCC, 2011). 

Air quality at PTA is affected by a number of emission sources, including volcanic activity.  PTA is 

situated between three volcanoes on the island of Hawai‘i:  Mauna Kea, Mauna Loa, and the much 

smaller peak of Hualalai.  Volcanoes emit sulfur dioxide (SO2), as well as other gases, including 

hydrogen sulfide, hydrogen chloride, hydrogen fluoride, and trace metals like mercury.  Sulfur dioxide 

reacts with sunlight, oxygen, dust particles, and water in the air to form VOG.  VOG creates a haze that 

obscures visibility and contributes to development of acid rain.  When hot lava from the volcanoes 

reaches sea water it rapidly boils and vaporizes the water and a hydrochloric acid mist, called laze, is 

formed.  In addition to the laze, marine aerosols can be present, which can further diminish visibility. 
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Air quality at PTA is not affected by pollutant sources from urban areas due to its rural location.  

Emissions from transportation and explosives detonations can be locally important during troop 

transportation and maneuver and firing exercises.  Localized fugitive dust can be generated by wind on 

exposed soils and unpaved roads, especially in conjunction with construction activities and vehicle 

maneuvers (both on and off-road).  Sources of fugitive dust associated with military vehicle traffic 

include vehicle convoys on military vehicle trails, vehicle maneuver training on gravel or dirt roads inside 

military installations, and off-road military vehicle maneuvers inside military installations (U.S. Army 

and USACE, 2008a).   

Visibility impairment in the form of regional haze obscures the clarity, color, texture, and form of what 

can be seen.  Haze-causing pollutants (mostly fine particles) are directly emitted into the atmosphere or 

are formed when gases emitted to the air form particles as they are carried downwind.  Emissions from 

manmade and natural sources can spread across long distances that result in regional haze.  Visibility, 

expressed as visual range, is calculated from the measured levels of different components within airborne 

particles and these components’ light extinction efficiencies.  Visibility measurements have been made at 

Hawai‘i Volcanoes National Park approximately 40 mi (64 km) straight-line distance from PTA and are 

available through the IMPROVE (Interagency Monitoring of Protected Visual Environments) Network 

(IMPROVE, 2011).  The most current data available (2008) indicates an annual deciview of 27.5.33 

3.4.7 Monitoring Data 

The Hawai‘i State Department of Health currently operates 12 ambient air quality monitoring stations, 

five  on the island of O‘ahu, one  station on the island of Maui, and six stations on the island of Hawai‘i.  

All of the monitoring stations are located in coastal regions, with many of the monitoring stations in or 

near urbanized areas.  None of the state monitoring stations are located at or near PTA, or any other Army 

training area.  The monitoring station on Maui monitors the air quality impacts of sugar cane burning.  

The monitoring stations on the island of Hawai‘i have been located primarily to monitor the impacts of 

emissions from volcanic eruptions and geothermal development.  The Kīlauea Volcano on Hawai‘i Island 

is the single largest emission source in the state, usually producing more than 2,000 tons of SO2 per day.  

Since a second vent at Halema’uma’u opened in early 2008, the SO2 emissions from the Hawaiʻi 

Volcanoes National Park have been as high as 9,000 tons per day.  Because of the potential health and 

welfare impacts, monitoring of volcanic emissions continues to be a priority for the state.  The criteria 

pollutants of concern are SO2 and PM2.5 depending on the wind direction and distance from the vents.   

There are at least six cruise ship docks on the Hawaiian Islands.  On the island of Hawai‘i, commercial 

cruise lines originate or terminate at two docks, one at Hilo and one at Kona.  Prevailing winds can carry 

cruise ship emissions on-shore into nearby communities.  The state is proceeding with establishing one  

monitoring station on the island of Kauai to monitor the impact of cruise ship emissions that dock in 

Nawiliwili Harbor (State of Hawai‘i, 2010).   

  

                                                      

33 A deciview is the unit of measure for evaluating visibility under regional haze regulations.  This is generally a 

measurement that the EPA and National Park use to monitor trends in light extinction where viewsheds are 

considered resources.  The deciview for Volcanoes National Park shows a trend towards a slight decline in visibility.  
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Although there has been no long-term ambient air quality monitoring at PTA, air quality is generally 

considered to be good (U.S. Army Hawai‘i (USARHAW) and 25th ID (L), 2001) (USAG-HI, 2009a).  A 

12-month air monitoring program was conducted at PTA during January 2006 to January 2007.  The 

primary purpose of this monitoring effort was to determine the impact of fugitive dust from training 

activities at PTA (i.e., PM10 and TSP not uranium; however, airborne monitoring is discussed in detail in 

Section 3.12.3.1.).  Seven monitoring stations were located at remote sites around the installation.  Figure 

3.4-1 illustrates the location of the air quality monitoring stations at PTA.  Almost all of the monitoring 

data collected in recent years for the area shows that ambient air quality levels remain well below the 

values of the relevant state and NAAQS.  Only the state and federal 24-hour PM10 standards have ever 

been approached (State of Hawai‘i, 2010; USAEC, 2009b).  

3.4.8 PTA Range Area 

3.4.8.1 General Range Area   

Air quality data was collected from several air quality monitoring stations near the General Range Area 

during the 12-month study period.  Monitoring Station 2 (S-2) was positioned on the Red Leg Trail that 

runs directly through the area where most of the live-fire ranges are located along the east side of the 

impact area.  Station 4 (S-4) and Station 5 (S-5) are located near the KMA.  The monitoring values from 

data collected at all these stations during the 12-month air monitoring program all found air quality to be 

well below the former 24-hour NAAQS secondary TSP standard and current PM10 standard of 150 μg/m3.  

The annual average concentrations measured were also well below the annual PM10 standard of 50 μg/m3 

(Morrow, 2007).  

On an annual basis, mean annual wind speeds were light to moderate at S-2 and S-4, but occasionally 

average wind speeds exceeded 16 knots.  Wind direction on an annual basis at S-2 was predominantly 

from the southeast and predominantly from the north-northwest and east-southeast at S-4.  Annual 

precipitation in 2006 was recorded at 16.8 in. (425.5 mm) for S-1 and 13.2 in. (335.2 mm) and17.6 in. 

(447 mm) at S-4 and S-5 respectively (Morrow, 2007). 

Vehicle traffic and aircraft flight operations represent the major emissions sources that presently exist at 

the General Range Area.  Other emissions at the General Range Area include localized fugitive dust that 

can be generated by wind on exposed soils and unpaved road.  Specifically, PM emissions are generated 

in conjunction with construction activities, vehicle traffic from vehicle convoys, construction vehicles, 

personally occupied vehicles (POVs), as well as vehicle maneuver training on gravel or dirt roads inside 

the installation and on off-road trails.  Other sources of fugitive dust may occur from military helicopter 

flight operations and fixed wing aircraft operating at BAAF.  Ordnance firing and detonations may 

generate PM emissions during live-fire training exercises.  
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Figure 3.4-1.  PTA monitoring sites (2006-2007) 
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3.4.8.2 Alternative 1: IPBC at Western Range Area 

Air quality at the Western Range area is similar to much of the island and generally considered to be 

good.  Air quality monitoring and meteorological data collected at monitoring Station 6 (S-6), closest to 

the proposed IPBC at the Western Range Area site revealed a cool (60oF (15.3oC) mean) and semi-arid 

climate with 13.2 in (336.3 mm) annual rainfall.  Wind speeds were generally light, averaging 5 knots.  

On an annual basis, hourly wind speeds rarely (0.1% of the time) exceeded 16 knots.  The predominant 

daytime wind directions at the site were northwest and nighttime winds were from the southeast (Morrow, 

2007).  The air quality monitoring results at Station 6 located at Training Area 22 indicated that all 

measured values were below the former 24-hour NAAQS secondary TSP standard and current PM10 

standard of 150 μg/m3 (Morrow, 2007). 

3.4.8.3 Alternative 2: IPBC at Charlie Circle 

Air quality conditions at the IPBC at Charlie Circle Alternative site would be the same as those described 

in Section 3.3.8 for the IPBC at Western Range Area. 

3.4.9 PTA Cantonment Area 

Air quality in the Cantonment Area is similar to the rest of the island.  As detailed in the U.S. Army PTA 

Air Monitoring Program, one monitoring station (S-1) was established at the Cantonment Area and 

another is located near the BAAF (S-3) (See Figure 3.4-1).  There are additional monitoring stations at or 

near the Cantonment Area, but these are specifically for DU (See Section 3.12).  Monitoring results from 

Stations S-1 and S-3 show the annual average TSP concentrations measured were well below the current 

annual PM10 standard of 50 μg/m3.  The values were also all well below the former 24-hour NAAQS 

secondary TSP standard of 150 μg/m3 which was superseded by a primary PM10 standard of 150 μg/m3 in 

1987.   

Based on the temperature and precipitation data monitored at the stations, the site would be classified as a 

Group "BS" climate (dry, semi-arid steppe) under the widely used Köppen climate classification system 

(Morrow, 2007).  The average annual precipitation at PTA is 10.8 in. (275 mm).  Mean hourly wind 

speeds were light, but strong winds averaging up to 21 knots occurred about 1% of the time.  Wind 

directions at the site were predominantly from the southeast and west (Morrow, 2007).   

3.5 NOISE 

The sensation of sound is produced when pressure variations having a certain range of characteristics 

reach a receptive ear.  Sound is the term describing pressure variations that are pleasant or useful for 

communication.  Noise is generally defined as unwanted sound, although noise and sound are often used 

interchangeably.   

Noise is among the most pervasive pollutants today.  Unwanted sounds from road traffic, aircraft, 

commercial trucks, construction equipment, manufacturing processes, and home maintenance— to name 

a few sources— are among the noises routinely broadcast into the environment.  Noise negatively affects 

the health and well-being of both humans and wildlife in many ways (Noise Pollution Clearinghouse, 

2001).  Responses to noise vary, depending on the type and characteristics of the noise, expected level of 

noise, distance between the noise source and the receptor, the receptor’s sensitivity, and the time of day.  

The most conspicuous problems related to noise are hearing loss and hearing impairment.  Other health 

impacts include stress, exacerbation of mental health problems, high blood pressure and restricted blood 
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flow, sleep loss, distraction, loss of productivity, and a general reduction in quality of life and 

opportunities for tranquility.  Noise can provoke annoyance responses and changes in social behavior.  

The effects of noise can be immediate or latent as a result of long-term exposure (Plog, 1993; EPA, 1974; 

Berglund et al., 1995). 

3.5.1 Noise Effects, Standards, and Guidelines  

Noise may influence the environment in one of three ways: influence on wildlife, influence on humans, 

and by change to ambient sound characteristics.  

Sources of noise that have the potential to affect wildlife include aircraft overflights; recreational 

activities, such as motor boating; domestic sources, such as leaf blowers, lawnmowers, and chainsaws; 

automobile traffic; and heavy machinery and equipment.  Responses vary among species of wildlife, as 

well as among individuals of a particular species (Busnel and Fletcher, 1978, cited in Radle, no date), 

although the problems are similar to those found in humans.  Increased noise levels mask sounds used by 

wildlife for communication; for example, they mask mating calls and the sounds that parents use to locate 

their young (Dooling, no date; Schubert and Smith, 2000).  Disturbed mammals sometimes trot short 

distances; birds might walk around flapping their wings or may be flushed from their roost.  Panic and 

escape behavior results from more severe disturbances.  Behavioral and physiological responses have a 

potential to cause injury, energy loss due to movement away from the noise source, decreased food 

intake, habitat avoidance and abandonment, and reproductive losses (National Park Service, 1994; Nature 

Sounds Society, 2001).  All species, wildlife and humans, initially respond to an impulse noise with some 

form of startle response that diminishes with each subsequent exposure.  In general, aircraft noise plays a 

minor role as a disturbance factor, but in combination with optical stimuli can trigger a reaction such as a 

startle response.  However, animals can adapt to high noise exposure.  There is also a strong tendency for 

species to acclimate or habituate to a repetitive noise disturbance (Kempf and Hueppop, 1997). 

One common human response to noise is annoyance.  A person’s expectation of a sound level associated 

with an activity has a direct bearing on the level of annoyance.  For example, noise is tolerated at a 

bowling alley, but it is not tolerated at a library.  The annoyance might be personal or experienced as a 

group.  The five factors identified as indicators for estimating community complaint reaction to noise are: 

 Type of noise 

 Amount of repetition 

 Type of neighborhood/location 

 Time of day 

 Amount of previous exposure. 
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An additional consideration is the preservation of natural “soundscapes” within preserved areas such as 

U.S. National Parks.  A natural soundscape is defined as “acoustic resources including both natural 

sounds (wind, water, wildlife, vegetation) and cultural and historic sounds (battle reenactments, tribal 

ceremonies, quiet reverence)” by the National Park Service (NPS).  The NPS Organic Act mandates the 

preservation and/or restoration of natural resources within parks, including the acoustical environment (16 

United States Code (U.S.C.) Chapter 1).  

Sound levels, reported in decibels (dB), are used to summarize how people hear sound and to determine 

the impact of noise on public health and welfare.  Figure 3.5-1 presents a range of sound levels by various 

sources of noise.  The following are four metrics used to equate noise impacts on humans: 

 ADNL (A-Weighted Day-Night Average Sound Level) is used to evaluate human response or 

annoyance to noise, typically aircraft and ground transportation.  Represents a 24-hour average 

noise level.  

 CDNL (C-weighted day-night average sound level) is used to evaluate human response or 

annoyance to impulsive noise such as blasts, commonly associated with large-caliber ammunition 

and explosives.  Represents a 24-hour average noise level.  

 PK15(met) (Peak Sound Level) is used to evaluate human response or annoyance to impulsive 

noise such as blasts, commonly associated with small arms.  This metric factors in the statistical 

variations caused by weather in order to predict the noise level that is likely to be exceeded 15% 

of the time (i.e., 85% certainty that sound will be at this level). 

 dBP (Un-Weighted Peak Sound Level) is used to evaluate human response to a sudden sharp 

noise for a single event.  Unlike PK15(met), there is no particular confidence built in that the 

number is reliable in other situations.  

For the PK15(met) metric, even if there are multiple weapon types fired from a particular location (or 

multiple firing locations), the single event level used to create a noise contour is the loudest level that 

occurs.  As such, PK15(met) contours are the same size no matter how many shots are fired.  In contrast, 

ADNL and CDNL are 24-hour average metrics which reflect the number of shots fired.  

More discussion of the terms presented above is found in the glossary.  
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Source:  OSHA.gov (U.S. Department of Labor, 2011) 

Figure 3.5-1.  Weighted decibel values from example noise sources 
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3.5.1.1 Federal and State Noise Standards and Guidelines 

Federal Guidelines 

Several laws require the federal government to set and enforce uniform noise control standards for aircraft 

and airports, interstate motor carriers and railroads, workplace activities, medium- and heavy-duty trucks, 

motorcycles, and portable air compressors and for federally-assisted housing projects located in noise-

exposed areas.  Among these laws are the Noise Control Act of 1972 (Public Law 92-574), Aviation 

Safety and Noise Abatement Act of 1979, Control and Abatement of Aircraft Noise, and Sonic Boom Act 

of 1968.   

The EPA enforces the Noise Control Act, and recommends the use of the ADNL for environmental noise.  

The ADNL is the A-weighted equivalent sound level for a 24-hour period, with an additional 10-dB 

weighting imposed on the equivalent sound level occurring during the nighttime hours (10:00 pm to 7:00 

am) to account for the intrusiveness of nighttime noise.  These sound levels represent an annual average 

exposure, where on any given day the level may be greater.  Note that the Army uses C-weighted DNL 

(CDNL), a different metric from A-weighted DNL (ADNL).   

Criteria for evaluation of noise levels has been expanded beyond the normal A-weighted DNL descriptor.  

Criteria include the use of C-weighted DNL values to characterize major blast noise sources and the use 

of PK15(met) to characterize small arms firing.  These levels are in agreement with the planning use 

guidelines and percent of population annoyed, published by the Department of Housing and Urban 

Development (HUD), the World Health Organization (WHO), and other numerous studies performed 

over the past two decades. 

Army Guidelines 

The Federal Interagency Committee on Urban Noise (FICUN) has developed land use guidelines for areas 

located near noise-producing sources, such as highways, airports, and firing ranges.  The DoD began 

developing noise evaluation programs in the early 1970s.  Initial program development involved the Air 

Installation Compatible Use Zone (AICUZ) program for military airfields.  Early application of the 

AICUZ program emphasized Air Force and Navy airfields.   

The Army’s Installation Operational Noise Management Plan (IONMP) program designates Noise Zones 

for land use planning.  The IONMP program considers areas with noise-sensitive land uses and exposure 

to generally unacceptable noise levels.  Noise-sensitive land uses include, but are not limited to, 

residences, schools, medical facilities, and churches.  

The Army implemented the IONMP program by addressing both airfield noise issues and other major 

noise sources, such as weapons testing programs and firing ranges.  For Hawai‘i, the Army has instituted 

the 2010 Hawai‘i Statewide Operational Noise Management Plan (SONMP) in lieu of an IONMP for 

each installation.  

The Army uses three Noise Zones, described in AR 200-1 (U.S. Department of the Army, 1997) and DA 

PAM 200-1 (U.S. Department of the Army, 2002), referred to as Land Use Planning Zones (LUPZ).  The 

IONMP outlines procedures to meet the objectives of minimizing the impact of environmental noise on 

the public without impairing the mission of the installation.   
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The Army’s three Noise Zones are as follows: 

 Zone I 

Compatible with noise-sensitive land use 

 Zone II 

Normally incompatible with noise-sensitive land use 

 Zone III 

Incompatible with noise-sensitive land use. 

These Zones serve as guidance for land use planning and may be used as tools for both noise abatement 

planning and noise complaint management as seen in Table 3.5-1. 

Table 3.5-1.  Land Use Planning Guidelines 

Noise Zone 

Percent 

Population 

Highly Annoyed 

Transportation/ 

Aviation (ADNL) 

Small Arms Noise 

PK15(met) 

Large Arms Noise 

(CDNL) 

Zone I <15 <65 <87 <62 

Zone II >15 65-75 87-104 62-70 

Zone III >39 >75 >104 >70 

NOTES: 

(1) Noise levels from all sources should be evaluated in terms of annual averages of the identified noise 

metric. 

(2) Noise from transportation sources (aircraft and vehicles) and common industrial sources should be 

evaluated using ADNL values. 

(3) Noise from impulsive sources (such as armor, artillery, and demolition activities) should be evaluated 

using CDNL values. 

(4) Noise from small arms ranges should be evaluated using PK15(met). 

(5) Noise-sensitive land uses include housing, schools, and medical facilities. 

Source:  U.S. Army, AR 200-1  

The historical expected annoyance within each Zone is identified as (U.S. Army (U.S. Army Center for 

Health Promotion and Preventive Medicine (CHPPM), 2001): 

 Zone I is defined by the noise exposure that would be expected to result in less than 15% of the 

population described as “highly annoyed” 

 Zone II is defined by the noise exposure that would be expected to result in more than 15% of the 

population described as “highly annoyed” 

 Zone III is defined by the exposure resulting in more than 39% of the population describing 

themselves as “highly annoyed”. 

According to the Army’s Environmental Noise Management Program (ENMP) handbook (U.S. Army 

CHPPM, 2001), many of the complaints received by military installations are from residents living in 

Zone I.  The ENMP handbook further states, “These are people who are living in quiet areas but who are 

disturbed by infrequent events such as helicopter flyovers, or a single large detonation of explosives” 

(U.S. Army CHPPM, 2001). 
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The U.S. Army Public Health Command (USAPHC), formerly the U.S. Army Center for Health 

Promotion and Preventive Medicine (CHPPM), assists Army installations in developing environmental 

noise management plans.  The USAPHC also undertakes special noise studies to evaluate noise problems 

associated with various types of noise sources.  When investigating noise conditions related to weapons 

firing or ordnance detonations, the USAPHC typically measures peak decibel levels and/or C-weighted 

DNL levels and develops noise contours using computer models (Small Arms Range Noise Assessment 

Model (SARNAM) and Blast Noise Model (BNOISE), respectively) for land use guidelines.  Table 3.5-2 

indicates compatible land uses for the identified Zones. 

Table 3.5-2.  Compatible Land Use Guidelines 

Noise Zone Residential Schools and Hospitals Industry 

Zone I Yes Yes Yes 

Zone II Not Recommended Not Recommended Yes 

Zone III Not Compatible Not Compatible *Noise Level 

Reduction = 30 

*Noise Level Reduction of a structure, which is approximately the difference 

between outdoor and indoor sound levels 

Source:  U.S. Department of the Army, 2002 

The Army has stated that “In light of this (Noise Control Act), we think the correct Army policy with 

respect to the Noise Control Act is that all Army activities should endeavor to comply with all federal, 

state and local requirements respecting the control of noise as stated in Section 4(b) of the Act, unless to 

do so would conflict with the Army’s mission.  The obligation to comply arises out of the Army’s policy 

of cooperation on environmental matters generally” (U.S. Department of the Army, 2002). 

State Regulations 

The state of Hawai‘i has adopted statewide noise standards (Title 11 of Chapter 46 of the Hawai‘i 

Administrative Rules) that apply to fixed stationary noise sources, agricultural equipment, and 

construction equipment.  The alternatives under the Proposed Action do not involve introduction of or 

modifications to stationary sources, and thus these standards do not apply. 

PTA varies depending on location and time of day.  Principal sources of noise on PTA are generated 

through small arms and large caliber weapons firing.  The main sources of noise in the General Range 

Area result from explosive detonations and vehicular traffic.  Figure 3.5-2 depicts existing noise contours 

from small arms firing at PTA as established in the SONMP.  Since there are multiple training activities 

occurring at any given time on PTA, all of which have the ability to generate substantial noise, it is 

prudent to include the sum of these activities rather than all the individual parts as the existing condition.  

Therefore, all noise contours modeled for PTA are for combined training operations unless stated 

otherwise.  The noise contours generated consisted of training data provided by PTA from September 30, 

2007 through October 1, 2008 (see Table 3.5-3).   
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Figure 3.5-2.  Existing conditions PTA small arms noise contour 
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Table 3.5-3.  Small Arms Utilization – Existing Conditions 

 
Source:  Hawai‘i SONMP 2010 
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As shown in Figure 3.5-2, Zone III noise conditions are completely contained within the boundaries of 

PTA. Existing estimated noise contours from small arms firing at PTA illustrate that in the General Range 

Area, Zone II noise conditions extend beyond the limits of PTA into a designated forest reserve area.  

Public assess is granted to the forest reserve, permit required, for hunting and special uses (e.g., weddings, 

community events, etc.).  Noise impacts on the forest reserve are not well documented.  The Army has 

committed to conduct a noise study for impacts from a separate proposed project (HAMET EA), which is 

unrelated to the activities proposed in this Final EIS.  The parameters of that study include noise impacts 

on the forest reserve adjacent to PTA.  No noise-sensitive land uses are affected by existing Zone II noise 

conditions in the General Range Area. 

The noise contours shown in Figure 3.5-2 were generated based on noise modeling performed by 

USAPHC.  Only the Zone II and III contours were modeled in their analysis.  Note that Zone I contours 

represent noise levels compatible with all types of land uses.  Therefore, any land areas located outside 

the extents of the Zone II contour are considered compatible in terms of noise exposure levels, and are by 

definition considered Zone I.   

Figure 3.5-3 depicts existing estimated noise contours from large arms firing at PTA.  The noise contours 

generated consisted of training data during the daytime (7:00 am to 10:00 pm (0700-2200)), and nighttime 

(10:00 pm to 7:00 am (2200-0700)), provided by PTA from September 30, 2007, through October 1, 2008 

(see Table 3.5-4).  Zone III noise conditions are generally contained within the present boundaries of PTA 

except for a small portion to the north in an area designated as forest reserve.  Zone II noise conditions 

extend beyond the boundaries of PTA from BAAF westward to the northwest corner of the installation.  

The SONMP states that, except for the Cantonment Area, no noise-sensitive land uses are affected by 

existing Zone II noise conditions.  The SONMP indicates a moderate risk of noise complaints from 

persons occupying on-post PTA buildings and offices (which are shown in blue in Figure 3.5-3).  The 

2010 SONMP states that there are no incompatible land uses on or off post resulting from small arms 

training within the PK15(met) Noise Zone II and Zone III and that there are no incompatible land uses on 

or off post resulting from large arm and demolitions training within the annual average CDNL Noise 

Zone II and Zone III. 
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Figure 3.5-3.  Existing conditions PTA large arms noise contour 
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Table 3.5-4.  Large Arms Utilization – Existing Conditions (Day and Night) 
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NOTE:  Inert is defined as any round that does not make noise upon impact, (i.e. Smoke, Illumination, 

Training Practice) 

Sources:  USAPHC Operational Noise Consultation, May 2011 (Appendix F)  

and Hawai‘i SONMP, 2010 

3.5.1.2 Alternative 1: IPBC at Western Range Area   

The Western Range Area IPBC site is located outside the existing small arms PTA noise contours as 

shown in Figure 3.5-2.  Existing small arms noise conditions are within Zone I. 

3.5.1.3 Alternative 2: IPBC at Charlie Circle 

Similar to the Western Range Area IPBC location, the Charlie Circle IPBC site is located outside the 

existing small arms PTA noise contours as shown in Figure 3.5-2.  Existing small arms noise conditions 

found at Charlie Circle Alternative are within Zone I. 
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3.5.2 Cantonment Area 

Within the Cantonment Area, the main sources of noise result from aircraft operating at BAAF and 

support vehicles operating within PTA, however, portions of the Cantonment Area may be affected by 

noise from large arms fire generated on the General Range Area.  The SONMP states that “the low 

number of military aircraft utilizing the flight corridors at BAAF will not generate ADNL noise contours” 

(U.S. Army Public Health Command, 2010).   

As depicted in Figure 3.5-3, estimated noise contours from large arms firing, Zone II noise conditions, 

affect BAAF and the western portion of the Cantonment Area.  No Soldiers are permanently based at 

PTA; all troop housing is used by Soldiers visiting PTA to participate in training exercises.  

3.5.3 Noise Surrounding PTA 

Because of the unpopulated nature of the area and the relatively low volume of traffic on Saddle Road, 

ambient noise levels surrounding PTA are generally low (see Section 3.6, Transportation and Traffic).  As 

shown in Figures 3.5-2 and 3.5-3, Zone II and Zone III contours are contained mostly within PTA and 

impact small areas of forested land outside PTA.  Additionally, Figures 3.5-2 and 3.5-3 illustrate that 

PTA is surrounded by forested reserve land and open area, most of which is mountainous terrain.  These 

are considered compatible land uses. 

3.6 TRAFFIC AND TRANSPORTATION 

3.6.1 Introduction 

This section describes the traffic and transportation resources related to PTA, including roads and traffic, 

and the regional transportation agencies and applicable standards.  This section encompasses the 

infrastructure within the affected area along with its use, operation, and governing requirements.  It 

includes specifics related to the road network, airport facilities, and harbors which are components of the 

transportation infrastructure and also covers the expected traffic of the primary routes.   

The movement of vehicles (and pedestrians) is referred to as traffic and circulation along and adjacent to 

roads.  The Hawai‘i Department of Transportation (Hawai‘i DOT) has jurisdiction for the state of the 

freeways and major roads; local counties have jurisdiction for other streets and roads.  Roadways in the 

area can be multilane road networks with asphalt surfaces to unpaved gravel or private roads.  Depending 

on location, the traffic conditions on the island vary.  During peak hours, significant traffic delays can 

result within urban areas with multilane roads, as well as less developed areas with only two-lane roads.   

The major urban centers of the island of Hawai‘i are Hilo, which is on the eastern side of the island, and 

Kailua-Kona, which is on the western side (Figure 1.3-1, Chapter 1).  Air service to these cities is 

provided by Hilo International Airport and Kona International Airport, respectively.  
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Broadly, the major cities are linked by state highways.  The primary roadways on the island are Queen 

Ka‘ahumanu Highway, Māmalahoa Highway, Hawai‘i Belt Road, Volcano Highway, Kawaihae Road, 

and Waikoloa Road.  Saddle Road is the only roadway that runs across the central part of the island and 

connects PTA to the surrounding areas between Hilo and Waimea (north of Kailua-Kona).  Most major 

roads in the area are two-lane roads.  

Nearby harbors include Hilo Harbor and Kawaihae Harbor.  Hilo Harbor is located on the coast of Hilo 

and provides access by water to Hilo.  Kawaihae Harbor which is north of Kailua-Kona includes a fueling 

station, shipping terminal, and landing area.  Kawaihae Harbor is the only harbor used by the military on 

the island of Hawai‘i. 

3.6.2 Public Roads 

3.6.2.1 Saddle Road 

Saddle Road (SR 200), a two-lane, two-way road between Hilo and its junction with Māmalahoa 

Highway, is the shortest route across the island and it is the primary road providing access to and from 

PTA.  In addition to serving as the key roadway to PTA, it is the only road to several observatories, 

ranches and residential locations, and other recreational areas located towards the island’s interior. 

Saddle Road is often referred to by its different sections which include Section I from milepost 41-53, 

Section II from milepost 28-41, Section III from milepost 9-28, and Section IV from milepost 1-9.  

Saddle Road sections I and II run through the installation.  Improvements to this road are carefully 

considered in a separate Final EIS and Supplemental EIS prepared by Hawai‘i State and Hawai‘i County 

in 1999 and 2010, respectively.34   

The posted speed limit in some sections is 45 mi (72 km) per hour; however, a more practical speed limit 

at those portions of Saddle Road is 30 to 35 mi (48 to 56 km) per hour because of deteriorated pavement 

conditions, constrained alignment, and several one-lane bridges.  Advisory speed limits are as low as 25 

mi (40 km) per hour.  Some sections of Saddle Road have been, or are in the process of being improved.  

The posted speed limit on recently improved sections of Saddle Road (Sections II and III) is 55 mph (89 

km/h), unless otherwise marked.  The average daily traffic (ADT) is approximately 1,400 vehicles per 

day, and is expected to triple to approximately 4,058 by 2013 resulting from improvements of Saddle 

Road that would make driving conditions safer for motorists, and would result in greater use of this 

central island route rather than the belt system to get across the island (County of Hawaiʻi, State of 

Hawaiʻi, 2010). 

Figure 3.6-1 represents the locations of the four sections of Saddle Road under realignment.  Sections I 

and II are located directly adjacent to PTA.  This map also shows the location of some projects the Saddle 

Road EIS considers in that document’s cumulative effects section (recent past, present, and foreseeable 

future project list).  This Final EIS also addresses many of these projects in Chapter 5. 

                                                      

34 Both EISs for the Saddle Road Realignment may be found online at the Hawai‘i Office of Environmental Quality 

Control:  http://oeqc.doh.hawaii.gov/default.aspx 
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Per the 2010 ROD for the Saddle Road Improvement Supplemental EIS, Alignment W-7 was selected for 

improving Section 1; a passing lane will be present for most of W-7’s length, allowing eastbound military 

traffic to utilize Saddle Road without congesting other traffic (U.S. DOT, 2010). 

Section II of Saddle Road is where the PTA Cantonment Area is located, and is the primary access point 

for all Soldiers and civilians accessing PTA.  Sections II and III between mileposts 8.5 and 41 has already 

been improved.  According to the Saddle Road Improvement Supplemental EIS (County of Hawaiʻi, State 

of Hawaiʻi, 2010), prior to realignment there were significant safety hazards and conflicts posed from 

civilian traffic encountered military convoys and equipment.  The Section II realignment involved moving 

the roadway north of the Cantonment Area and effectively reducing those conflicts.  The redesigned 

entrance to PTA also incorporates extended turning lanes and center lanes to mitigate and ease traffic 

congestion where military and civilian traffic enter the installation.  

Section IV will be upgraded in the future (TBD) and is currently pending final design, permitting, and 

funding. 

The 2010 Saddle Road Improvement Supplemental EIS identifies a current inadequate capacity, or Level 

of Service (LOS), for traffic flow along portions of Saddle Road, and assigns a LOS of E.  Table 3.6-1 

identifies LOS in terms of traffic volume and capacity on two-lane roadways.  A LOS of E indicates that 

current operation of Saddle Road is at traffic volume capacity.  Ongoing improvements to Saddle Road 

are anticipated to mitigate capacity issues and significantly improve conditions supporting traffic volume; 

including accommodating projected growing use of the road. 

Table 3.6-1.  LOS and Volume/Capacity Ratio on Two-lane Roadways 

LOS Volume/Capacity Ratio Description 

A Less than 60% Free-flow operation 

B 60% to less than 70% Reasonably free-flow 

C 70% to less than 80% Flow at or near free-flow speed 

D 80% to less than 90% Borderline unstable 

E 90% to less than 100% Operation at capacity 

F 100% or Greater Breakdown 

Source:  Wang and vom Hofe, 2007, Table 7.3, p. 338 
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Source:  Final Supplemental EIS and  

Final 4(f) Evaluation for  

Saddle Road (State Route 200)  

Mamaloahoa Highway (State Road 190)  

to milepost 41, February 2010 

 

 

 

Figure 3.6-1.  Saddle Road realignment including upgrades surrounding PTA 

1. SR 19 (Queen Kaʻahumanu Hwy) widening, 

Keahole Airport to Waikoloa Road 

2. SR 19 ( Queen Kaʻahumanu Hwy) widening, 

Waikoloa Rd to Kawaihae 

3. Mamalohoa Hwy widening in Waimea 

4. Saddle Road extension 

5. Waimea Connector Road 

6. Lalamilo Connector Road 

7. Kawaihae bypass 

8. Paniolo Ave. project 

9. Ke Kumi Housing Area Connector 

10. Paving of existing Saddle Road 

11. Lalamilo Residential Lots 

12. Wehilani, Kikaha, and Makeni Kai at Waikoloa 

13. Bridge Aina Leʻa 

14. Waikoloa Makai, Waikoloa Ma Lai LLC 

15. Waikoloa Heights, Waikoloa Land and Cattle 

16. Hawaiʻi County/Workforce Housing Project, 

Waikoloa 

17. Kilohana Kai, Waikoloa  

18. Dept. of Hawaiian Home Lands Aina Mauna 

Legacy Program 

19. Master Plan for West Hawaiʻi Sanitary Landfill 

20. Mauna Kea Management Plan 

21. Thirty Meter Telescope 

22. Panoramic Survey Telescope & Rapid Response 

System (Pan-STARRS) 

23. Waimea Town Center (Parker Range 2020) 

24. Industrial Use Development; Bay Pacific 

Development, Waikoloa 

25. Transformation of 2/25th Light Infantry Division 

(L) to SBCT 
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3.6.2.2 Māmalahoa Highway 

Māmalahoa Highway (SR 190) is a two-lane undivided state highway connecting Kailua-Kona with 

Waimea.  The posted speed limit is 55 mi (89 km) per hour between Waikoloa Road and approximately 1 

mi (1.6 km) south of Waimea; the remaining section is 35 mi (56 km) per hour.  A 2007 Waimea Traffic 

Circulation Study (County of Hawai‘i, 2007) analyzed trafficability at roads and intersections surrounding 

Waimea, including Māmalahoa Highway.  The study found heavy congestion where Māmalahoa 

Highway intersects with other key connectors in the town of Waimea.  The study reported that most 

congestion was caused by a number of factors, primarily a high amount of through traffic (regional 

traffic) travelling through Waimea to get to work destinations, housing development projects, and road 

improvement efforts including a bypass that is expected to lessen traffic pressure in Waimea from 

congestion.  That report found it difficult to report a LOS due to the constant congestion of the area, and 

instead reported traffic as a measure of effectiveness using vehicular speed and distance as variables.  

While the results showed heavy congestion in town, the report acknowledged that little traffic problems 

were reported on routes outside of town.   

3.6.2.3 Waikoloa Road 

Waikoloa Road runs between Queen Ka‘ahumanu Highway on the west and Māmalahoa Highway on the 

east.  It is a two-lane undivided roadway, except for a short section midway that is a four-lane divided 

roadway.  This section is posted for a 35 mi (56 km) per hour speed limit; west of this section, the speed 

limit is 45 mi (72 km) per hour.  The speed limit to the east is 55 mi (89 km) per hour.  Military traffic 

does not generally use this road except when using the airport facilities in Kona.  Data on LOS or existing 

traffic conditions is not available. 

3.6.2.4 Queen Ka‘ahumanu Highway 

Queen Ka‘ahumanu Highway (SR 19) is a two-lane state roadway connecting Kailua-Kona with 

Kawaihae.  The posted speed limit is 55 mi (89 km) per hour.  A 2006 Traffic Impact Analysis Report 

(M&E Pacific) calculated traffic volume at vehicles per hour, and LOS.  Traffic flow and times (taken in 

15 minute intervals) indicates a LOS of acceptable.  That report also provided details on traffic and 

intersection enhancements occurring through early 2011 that would improve the LOS to a higher rating. 

3.6.2.5 Kawaihae Road 

Kawaihae Road runs east-west between Waimea and Kawaihae.  East of Waimea, the speed limit varies 

between 35 and 55 mi (56 and 89 km) per hour with speed limits reduced to 25 mi (40 km) per hour near 

schools and at the intersection of Kawaihae Road at SR 250, which is a congested area.  The 2007 County 

of Hawai‘i Traffic Study (discussed above) also looked at Kawaihae Road.  The 2007 study cited several 

traffic improvement projects that the County of Hawai‘i expects to significantly improve traffic 

conditions in Waimea. 
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3.6.3 Region of Influence 

The affected area for traffic and transportation is the travel corridor of Saddle Road that extends from 

milepost 1 (Section IV) to milepost 53 (Section I).  When considering the site-specific action of building 

and operating the IPBC, it should be noted that use of the IPBC does not involve additional Soldiers or 

units travelling to PTA.  Army units would continue to travel to PTA semi-annually to meet their 

doctrinal training requirements.  No additional deployments to PTA would occur as a result of 

constructing the IPBC.  Therefore, discussion of the military transportation route to access PTA does not 

apply to the Proposed Action of this EIS.  Some discussion is offered on unit movement as it relates to 

safety (Section 3.6.4); this is offered to demonstrate that the Army follows strict safety procedures when 

deploying Soldiers and equipment to PTA to conduct training on mission essential and required pre-

deployment tasks.  Traffic impact assessments have been conducted on these procedures in prior NEPA 

documents (e.g., permanent Stationing of the 2/25th SBCT (2004/2008), and Military Training Activities 

at Makua Military Reservation, HI (PTA Alternative 4) (2009).  Construction traffic related to the 

Proposed Project could originate from many locations across the island.   

3.6.4 Safety 

Safety, as it relates to primary traffic conditions surrounding PTA, is best discussed in terms of roadway 

deficiencies, conflicts/hazards with military operations, and capacity limitations contribute to safety 

concerns on Saddle Road.  The 2010 Saddle Road Realignment Supplemental EIS reported that the most 

important factors causing accidents were horizontal and vertical alignment (leading to limited sight 

distance), road width, and pavement conditions.  These factors also contribute considerably to slower 

response of emergency vehicles responding to fires, accidents, and other incidents along Saddle Road.  

Because construction workers (skilled labor) and equipment could take many routes on the island to get to 

Saddle Road to access PTA, it is infeasible to conduct a safety analysis for construction-related traffic 

other than on Saddle Road.  It should be further noted that enhancements to Saddle Road are expected to 

noticeably improve safety conditions. 

As reported in the Saddle Road Supplemental EIS, the 1996 accident rate of 5.43 accidents per million 

vehicle miles (ACC/MVM) was significantly higher than the average rate for rural two-lane highways 

throughout the state of Hawai‘i (3.0 ACC/MVM).  One conclusion from that EIS was that the planned 

improvements to Saddle Road would raise the LOS from E to B (in the year 2014), and that accidents 

would significantly decrease in that time period. 

3.6.4.1 Safe Operations of Military Traffic 

Chapter 2 of this EIS discusses the routes that Army units use when deployed to PTA from O‘ahu.  These 

routes include accessing Kawaihae Harbor using LSVs, or via air corridors using fixed and rotary winged 

aircraft and landing at either BAAF or using commercial airports and convoying to PTA. 

To summarize, the primary route for military convoys travelling to PTA is Māmalahoa Highway to 

Saddle Road; but convoys may also use Māmalahoa Highway to Waikoloa Road, which is south of the 

harbor, to access Saddle Road.  Per command guidance, convoys normally maintain a gap of at least 30 

minutes between serials (a group of military vehicles moving together), and 330 ft (100 m) between 

vehicles on highways and 25 to 50 ft (7.5 to 15 m) while in town traffic.  Hawai‘i State regulation 

normally restricts convoys from operating on state highways between 6:00 am and 8:30 am and between 

3:00 pm to 6:00 pm during the normal work week.  This is to avoid peak traffic hours and to reduce the 
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risk of accidents.  In addition, convoys and ammunition movements normally are not authorized to pass 

through school zones when students are in transit; that is, when school zone lights are flashing Monday 

through Friday.  Movements on Saturday, Sunday, and holidays are by special request only. 

There are also special requirements for transporting ammunitions.  While the Army encourages the 

transport of ammunitions by air, if ammunition must be transported on the ground, it is done with a front 

and back escort at a maximum speed of 45 mi (72 km) per hour.  Transport is conducted in accordance 

with all Hawai‘i DOT rules and regulations for transporting explosive materials (Husemann, 2003).  For 

Army transportation of ammunition:  operators transporting explosives, grenades, mines, artillery rounds, 

anti-tank rounds, and mortar rounds avoid using certain highways from 5:00 am to 7:00 pm; and operators 

transporting other munitions and ordnance on certain highways avoid using the highway during peak 

traffic hours and at times when children are traveling to and from school (5:30 am to 8:30 am and 12:30 

pm to 6:30 pm).   

The Army, to mitigate potential safety hazards for civilians, publishes Media Releases when military units 

travel to PTA.  The Media Releases contain information on dates and times when units will convoy, the 

route taken along public roads, and contact information.35
 

3.6.5 Governing Requirements 

There are two primary transportation agencies with governing authority over travel to PTA.  These 

agencies are the Hawai‘i DOT, and the County of Hawai‘i Department of Public Works (DPW).  These 

agencies utilize national standards for traffic impact studies, when studies are necessary.  The Army may 

also incorporate guidelines established by the Institute of Transportation Engineers (ITE) when evaluating 

traffic conditions.  The Transportation for O‘ahu Plan 2025 (TOP 2025) and Hawai‘i Long Range Land 

Transportation Plan (LRLTP) contain the transportation goals and policies for Hawai‘i’s transportation 

development.  In addition, detailed policies and instruction have been issued to provide guidance on 

specialized transport activities such as convoy operations and transporting ammunitions. 

In addition to these instructions, the Hawai‘i DOT Policy, Section 19-104-14, Hawai‘i Administrative 

Rules (HAR) provide further guidance on requirements for vehicles needing an escort as a result of being 

oversized or overweight according to the criteria in the policy.  According to the policy, these vehicles are 

not allowed to travel in convoy on two-lane highways, and a separate escort shall be provided for each 

vehicle moved under escort.  It further states that these vehicles must also be spaced about 15 minutes 

apart.  In the case of convoys on multilane highways the district engineer may permit oversize or 

overweight vehicles to travel by pairs under escort.  The spacing requirement of 15 minutes also applies 

between pairs of vehicles as well. 

3.6.6 PTA Range Area 

As shown on Figure 2.5-1 in Chapter 2, the proposed IPBC at PTA is west central of the impact area.  

The primary maneuver area, KMA, is northwest of the impact area. 

                                                      

35 Media Releases may be found at the following USAG-HI Web page:  

http://www.garrison.hawaii.army.mil/sites/news/mediareleases/index.asp 
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3.6.6.1 General Range Area  

KMA is bounded on the northwest side by Māmalahoa Highway which is a two-lane undivided state 

highway and on the east by Saddle Road which is a two-lane two-way roadway and on the south by 

Ke‘eke‘e Road which is an unpaved road, single lane road with a cinder surface.  Lighting Trail, which is 

an unpaved single lane road with a gravel surface, runs parallel to Old Saddle Road to the south. 

In the range area south of KMA is Ka Pele Road and Kipuka Road.  Moving to the east, nearby are 

Leilani Road and Malahani Road.  Malahani Road feeds into Mikilua Road, and runs parallel to 

Lightening Trail and Lava Road.  Mikilua, Lightening Trail, and Lava Road traverse the northern tier of 

training areas at PTA.  Red Leg Trail runs north to south from Laval Road on the eastern side of the PTA 

impact area. 

A key roadway in the southern portion of the Range Area is Hilo Kona Road, a single lane road which has 

a crushed lava surface.   

In the General Range Area west of the impact area are MPRC Road, Bob Cat Trail, Charlie Circle Road, 

and Bravo Road.  These are gravel surfaced roads. 

Construction of East-West Main Supply Route (MSR) within KMA is being considered for tactical 

vehicles in the Maneuver Area.  Modifications would include grading, paving, drainage improvements, 

culverts, and guardrails. 

The Army anticipates a future need to widen portions of Red Leg Trail and Hilo Kona Road to ease 

conflicts with military traffic conditions adjacent to the Marine Corps’ CLF range, and also to improve 

access to areas west of the CLF range. 

3.6.6.2 Alternative 1: IPBC at Western Range Area  

The proposed IPBC at Western Range Area is located in the west central portion of the impact area.  This 

alternative is central to MPRC Road on the northwest and Bravo Road on the south; but would be 

accessed by a new road proposed to run from the southern bend of Charlie Circle Alternative.  Charlie 

Circle trail would need to be improved for the use of the Western Range Area alternative.  The Army is 

proposing upgrades to Charlie Circle to insure improved safety for users of the road network there.  

Improvements would be conducted to the MIL STD (military standard).  The proposed new access road 

from Charlie Circle Alternative would be approximately 6,400 ft (1,951 m) in length and would possibly 

branch to access the IPBC, live-fire Shoothouse and MOUT.  The road would be built according to MIL 

STD design using UFC 3-250-09FA Aggregate Surfaced Roads and Airfield Areas (January 2004). 
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3.6.6.3 Alternative 2: IPBC at Charlie Circle 

The proposed IPBC at Charlie Circle Alternative runs vertically (north to south) and partially overlaps 

Alternative 1: IPBC at Western Range Area.  The same transportation network as described in Section 

3.6.6.2 for Alternative 1: Western Range Area is present at Charlie Circle Alternative. 

If this alternative were selected, Charlie Circle trail would need to be improved for the use of this 

alternative.  Similar to Alternative 1: Western Range Area, the Army would upgrade Charlie Circle to 

insure improved safety for users of the road network there.  Improvements would be conducted to the 

MIL STD.  The proposed new access road from Charlie Circle would be shorter than what is proposed for 

the Western Range Area Alternative. 

3.6.7 Cantonment Area 

The Cantonment Area is used to temporarily house military personnel being trained at PTA and it is also 

used by the Command staffs and Army and contractor personnel that are responsible for the day-to-day 

management of PTA.  Persons working at PTA travel on Saddle Road from Waimea and Kailua-Kona 

(west of PTA), Hilo (east of PTA), and communities surrounding those urban/semi-urban areas. 

Traffic in the Cantonment Area and General Range Area is restricted and therefore is limited to military 

users of PTA and civilians authorized to work at the installation.   

The main entranceway to PTA is designed to handle up to one vehicle at a time.  Soldiers and civilians 

authorized to enter PTA are assigned badges and vehicle decals to allow quick access.  Visitors who are 

not authorized for Cantonment Area access must stop at the front gate with the proper identification and 

are issued temporary access to the installation.  This is a process that may take up to five minutes per 

vehicle (estimating up to four passengers per vehicle).  As indicated on the USAG-HI Web page for gate 

access procedures, vendors and contractors (including construction contractors) with commercial vehicles 

who do business on Army installations on a regular basis can receive extended passes for individual and 

fleet vehicles, for periods up to six months.36 

From the Cantonment Area, the General Range Area is typically reached by briefly exiting the installation 

onto Old Saddle Road and travelling west to Menehune Road and exiting onto Lava Road.  Lava Road 

can access ranges to the north and west of the impact area at PTA, and ranges east and south of the impact 

area by using Red Leg Trail. 

3.7 WATER RESOURCES 

Water resources are streams, lakes, rivers, and other aquatic habitats in an area to include surface water, 

groundwater, wetlands, floodplains, coastal resources, and wild and scenic rivers.  Water resources—such 

as lakes, rivers, streams, canals, and drainage ditches—compose the surface hydrology of a given 

watershed.  The term “waters of the U.S.” applies only to surface waters—including rivers, lakes, 

estuaries, coastal waters, and wetlands—used for commerce, recreation, industry, sources of fishing, and 

other purposes. 

                                                      

36 http://www.garrison.hawaii.army.mil/sites/about/GateAccess.asp 
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3.7.1 Introduction and Region of Influence  

  The ROI studied for the purpose of this analysis is defined by the legal boundaries of PTA, because 

there is a lack of hydrologic connection between proposed project on the installation and receptors off the 

installation boundary.   

3.7.1.1 Watersheds 

Hawai‘i watersheds are unique when compared to the contiguous U.S.  A watershed is defined as the area 

of land where all of the water that is under it or drains off it goes into the same place 

(http://water.epa.gov/type/watersheds/whatis.cfm).  Each of the major islands has a separate hydrologic 

system and related drainage area.  The watersheds of Hawai‘i are relatively small and characterized by 

fast flowing streams.  Most river or stream courses are just a few miles long and are subject to flash 

floods.  Watersheds in Hawai‘i are steep, with highly permeable volcanic rocks and soils (State of 

Hawai‘i, 2000). 

PTA lies within the Northwest Mauna Loa and the West Mauna Kea watersheds of the island of Hawai‘i, 

which drain to the northern Kona and southern Kohala coasts (Mink and Lau, 1993).  The island of 

Hawai‘i is made mostly of highly permeable rock and soil deposits, creating an environment that 

generally absorbs precipitation without forming stream channels or gulches, which is why intermittent 

streams typically only appear during periods of steady rain.   

3.7.1.2 Surface Water 

Surface water is generally defined as waters in a river, lake, stream, or estuary.  Surface water is naturally 

replenished by precipitation and lost through natural processes such as discharge to oceans, evaporation, 

and subsurface seepage.  The total quantity of water in any surface water system and proportions of water 

lost are dependent on precipitation in its watershed, storage capacity, soil permeability, runoff 

characteristics of land in the watershed, timing of the precipitation, and evaporation rates. 

There are no surface streams, lakes or other bodies of water within the boundaries of PTA; and there are 

no perennial streams within 15 mi (24.1 km) of PTA.  Lake Waiau, which is located near the summit of 

Mauana Kea, is approximately eight  mi (12.9 km) from the installation, and is the nearest known surface 

water body.  However, there are at least seven intermittent streams that drain surface water off the 

southwestern flank of Mauna Kea and lie within the same drainage area as PTA.  Popo’s Gulch converges 

with ‘Auwaiakeakua Gulch; both gulches run through KMA and drain surface water toward the Waikoloa 

community.  There are three  intermittent streams located within 2 mi (3.2 km) of the Cantonment Area 

(Waikahalulu Gulch, Pōhakuloa Gulch, and one  unnamed gulch, which collect runoff from the southern 

flank of Mauna Kea) (U.S. Army and USACE, 2008a).  One perennial stream runs downstream of PTA, 

the Waikoloa Stream, which heads towards the Kohala Mountains, runs north parallel to State Highway 

19, and discharges into Kawaihae Bay through the Waiulaula Gulch (State of Hawai‘i, 

2002b).  According to the 303(d) List of Impaired Waters in Hawai‘i, Kawaihae harbor is identified as an 

impaired body of water due to turbidity, and is assigned low priority for development of total maximum 

daily loads (TMDLs) (Hawai‘i Department of Health (HDOH), 2004). 
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Water Supply 

Groundwater describes any water that is located beneath the ground surface in soil pore spaces and 

fractures in subsurface rock.  This water is stored in an aquifer—which is defined as a porous substrate, 

typically an underground layer of permeable rock or unconsolidated material (e.g., sand, gravel, silt, or 

clay)—and may either flow naturally to the surface or be extracted using pumps or wells (Purdue, 2005).  

Rainfall is the primary source of groundwater recharge on the island of Hawai‘i; additionally this island 

has the highest recharge rate among the Hawaiian Islands (U.S. Army and USACE, 2008a).  Rainfall, fog 

drip, and occasional frost are the main sources of water for the biological resources found on PTA.  PTA 

experiences an average rainfall of 10 to 16 in. (25.4 to 40.6 cm) annually (NOAA, 2008).  As there is no 

water supply at PTA, all water must be trucked approximately 40 mi.  Neither Lake Waiau nor springs 

which occur in Pōhakuloa Gulch are used to supply potable water to PTA. Groundwater at PTA is 

estimated at greater than 1,000 ft (305 m) below the soil surface (USARHAW, 2002b).  Data to evaluate 

groundwater at PTA is very limited at this time.  The majority of PTA lies within the Northwest Mauna 

Loa aquifer sector, which has an estimated sustainable yield of 30 million gallons per day (mgd) (113,562 

µg/m3) (HDLNR, 2008).  

Based on regional hydrogeological information, it is believed that the groundwater beneath PTA occurs 

primarily as deep basal water within older Pleistocene age basalts (U.S. Army and USACE, 2004).  

Exploratory well drilling was conducted in March 1965 by the DLNR near the PTA Cantonment Area.  A 

test hole, Pōhakuloa test hole T-20 located 1/2 mi (805 m) west of Mauna Kea State Park at an elevation 

of 6,375ft (1,943 m) mean sea level (msl), was drilled to a depth of 1,001ft (305 m) below ground surface 

(bgs); no groundwater was encountered in this test hole (U.S. Army and USACE, 2004).  More recent 

geophysical surveys within the PTA area indicate that subsurface rocks at an elevation of 3,280 ft (1 km) 

or more above sea level demonstrate resistivity characteristics that are consistent with freshwater-

saturated basalts (Thomas, 2012). 

Wastewater 

PTA does not currently have any wastewater infrastructure (e.g., sewer system).  In 2004 EPA Region 9 

required the conversion or removal or all Large Capacity Cesspools (LCC).  The Army complied with 

federal and state cesspool regulations by converting its LCCs to septic systems and utilizing underground 

injection control (UIC) wells.  Permits for UICs are issued by Hawai‘i Department of Health Safe 

Drinking Water Branch (SDWB) (HDOH-SDWB).  All wastewater at PTA is handled through a 

combination of portable latrines, septic tanks and/or underground injection wells in accordance HDOH-

SDWB, UIC permit UH-2609.  Injectant from permit UH-2609 is limited to septic tank-treated domestic 

wastewater from five separate septic tank wastewater treatment systems at PTA.  Under this permit, the 

state requires the Army to conduct daily monitoring, quarterly sampling, periodic inspections, and annual 

status reporting.  On-site staff at PTA completes these regulatory requirements for submittal to HDOH-

SDWB. 
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Stormwater 

The vast majority of PTA consists of variable permeable surfaces that easily allow rain to infiltrate 

naturally.  While USAG-HI does have a Stormwater Management Plan, it does not incorporate PTA.  A 

Stormwater Management Plan for PTA is being drafted.  

According to a recent drainage report (Mitsunaga & Associates, 2010), the areas surveyed were mainly 

lava flow and cinder with very high percolation rates (60%).  The conclusion of the drainage report 

determined that stormwater flows off of the project site and sheet flows over land; although there is an 

additional 1.00 cubic feet per second (cfs) of runoff due to an increase in impervious surface area, this 

added runoff will not alter any existing storm water flow or affect sites down-stream from the proposed 

site due to high percolation rates on the existing site and surrounding areas.37
 

3.7.2 Regulatory Environment 

Federal and state statutes, EOs, and state agency regulations and directives protect water quality and the 

beneficial uses of water resources.   

EO 11988 (Floodplain Management) requires federal agencies to determine whether a Proposed Action 

would occur within a floodplain and to take action to minimize occupancy and modification of 

floodplains.  A floodplain is defined as the lowlands and flat areas adjoining inland and coastal waters, 

including flood-prone areas of offshore islands.  At a minimum, areas designated as floodplains are 

susceptible to 100-year floods.38  EO 11988 requires that Federal agencies proposing to site a project in 

the 100-year floodplain must consider alternatives to avoid adverse effects and incompatible development 

in the floodplain.  

EO 11990 (Protection of Wetlands) required federal agencies to ensure their actions minimize the 

destruction, loss or degradation of wetlands.  This EO also assures the protection, preservation, and 

enhancement of U.S. wetlands to the fullest extent practicable during the planning, construction, funding, 

and operation of transportation facilities and projects.   

The Clean Water Act (CWA), as amended, is the primary federal law regulating water pollution (P.L. 92–

500, 33 U.S.C. §1251).  The CWA regulates water quality of all discharges into “waters of the U.S.”  

Both wetlands and “dry washes” (channels that carry intermittent or seasonal flow) are considered 

“waters of the U.S.”  Administered by EPA, the CWA protects and restores water quality using both 

water quality standards and technology-based effluent limitations.  The EPA publishes surface water 

quality standards and toxic pollutant criteria at 40 CFR Part 131.  Water quality standards are the 

foundation of the water quality–based control program mandated by the CWA. 

  

                                                      

37 During the scoping period, the public raised concern that water originating from Mauna Loa and Mauna Kea and 

flowing from PTA could be contaminated with byproducts from military activities.  The Army’s ORAP initiative, 

discussed in Section 3.8, Geology and Soils, discusses a lack of hydrologic connection between PTA and outside 

receptors, this subject addresses the concern raised during scoping. 
38 Defined as a flood having a 1% chance of occurring in any given year. Zones A and V of FIRMs 

encompass the area of the 100-year floodplain. 
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The CWA also established the National Pollution Discharge Elimination System (NPDES) permitting 

program (Section 402) to regulate and enforce discharges into waters of the U.S.  The NPDES permit 

program focuses on point-source outfalls associated with construction, industrial wastewater, and 

municipal sewage discharges.  Congress has delegated to many states the responsibility to protect and 

manage water quality within their legal boundaries by establishing water quality standards and identifying 

waters not meeting these standards.  The HDOH administers the NPDES program under Title 11, Chapter 

55, HAR.  

The CWA also requires federal agencies to accommodate concerns for the potential impacts from federal 

projects with state nonpoint source pollution control programs.  “Nonpoint source water pollution” now 

more commonly called “polluted runoff” is a term for all the material originating from natural and human 

activity that are carried by rainwater from the land and the air into streams and oceans.  Polluted runoff is 

a major cause of water quality degradation nationwide.   

Section 404 of the CWA provides for the protection of the nation’s waters and wetlands by establishing a 

program regulating the discharge of dredge and fill material within waters of the U.S., including wetlands, 

and requiring a permit for such activities.  The USACE, EPA, and USFWS jointly administer the 

wetlands program.  The USACE administers the day-to-day program, including authorizing permits to 

place dredge and fill material in waters of the U.S. and making jurisdictional determinations of waters of 

the U.S., including wetlands.  USACE permits are required for all activities resulting in the discharge of 

dredged or fill material to U.S. waters, including wetlands.  

Section 401 of the CWA provides authority for states to require that a Water Quality Certification (WQC) 

be obtained before issuance of a Section 404 permit.  In Hawai‘i, the WQC may be obtained from HDOH.  

Additional protection to surface water and aquatic biological resources from impacts associated with 

stormwater runoff is provided by Section 402, which requires a NPDES permit for various land 

development activities.   

Proposed facility construction or modifications may require one or more of the following permits from 

HDOH and Clean Water Branch (CWB): 

 NPDES General Permit  

This permit may be required for a constructed or relocated facility if the facility discharges any 

waters other than to the sanitary sewer. 

 NPDES General Permit authorizing discharges of stormwater associated with construction 

activity  

This permit is required for any construction activities, including excavation, grading, clearing, 

demolition, uprooting of vegetation, equipment staging, and storage areas that result in the 

disturbance of equal to or greater than one acre of total land area.  Specifically excluded is 

construction activity that includes “routine maintenance to maintain original line and grade, 

hydraulic capacity, or original purpose of the facility.” 

 NPDES General Permit authorizing discharges of stormwater associated with industrial 

activities  

Stormwater permits are currently required for most industrial properties.  If modifications are 

made or if an industrial facility is relocated the permit must be modified to reflect these changes. 
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The CZMA encourages states to manage and conserve coastal areas as a unique, irreplaceable resource – 

such as the island of Hawai‘i.  Federal activities that directly affect the coastal zone are to be conducted in 

a manner consistent with the enforceable policies of the federally approved state program to the extent 

practicable.   

 

As a DoD entity, compliance with Section 438 of the Energy Independence and Security Act (EISA) is 

required.  This act applies to facilities construction projects with a footprint greater than 5,000 gross ft2 

(464.5 m2).  The objective of Section 438 of EISA is to maintain predevelopment hydrology and to 

prevent any net increases in stormwater runoff.39  EISA requires project site design options to be 

evaluated to achieve the design objective to the maximum extent technically feasible.  The “maximum 

extent technically feasible” criterion requires full employment of accepted and reasonable stormwater 

retention and reuse technologies, subject to site and applicable regulatory constraints.  EISA requirements 

do not apply to internal renovations, maintenance, or resurfacing of existing pavements.  In some cases 

EISA requirements actually improve the existing hydrological function of a project area.  For example, 

rainfall rates at PTA are on average much lower than the rest of the Hawaiian Islands, which is partly why 

the project area is not highly vegetated.  Vegetation helps to mitigate heavy rainfall flows, so in some 

cases at PTA when the area is under a threat of flashfloods (when rain exceeds the infiltration rate over an 

extended period of time) the lack of vegetation could pose a threat for areas within the drainage paths of 

PTA at lower elevations.  

The State Water Code, Chapter 174, Hawai‘i Revised Statutes (HRS) was enacted into law by the 1987 

Hawai‘i State Legislature for the purpose of protecting Hawai‘i’s water resources.  It provides for the 

legal basis and establishment of the Commission on Water Resource Management.  All inland waters of 

the state are subject to these regulations. 

The Safe Drinking Water Act (SDWA) provides for the protection of public health by regulating the U.S. 

public drinking water supply ((Public Law) P.L. 93–23, 42 U.S.C. §300f).  The SDWA aims to protect 

drinking water and its sources (e.g., rivers, lakes, reservoirs, springs, and groundwater wells) and 

authorizes EPA to establish national health-based standards for drinking water to protect against naturally 

occurring and man-made contaminants.  Every public water system in the U.S. is protected by the SDWA.  

Under Section 1424(e) the SDWA prohibits federal agencies from funding actions that would 

contaminate a sole-source aquifer 40 or its recharge area.  Any federally funded project (including those 

that are partially federally funded) with the potential to contaminate a designated sole-source aquifer is 

subject to review by EPA.  EPA’s regulations implementing the SDWA requirements are found in 40 

CFR 141–149.  Federal SDWA groundwater protection programs are generally implemented at the state 

level. 

  

                                                      

39 DoD defines “predevelopment hydrology” as the pre-project hydrological conditions of temperature, rate volume, 

and duration of stormwater flow from the project site.  
40 A sole-source aquifer is defined as supplying at least 50% of the drinking water consumed in an area overlying the 

aquifer. 
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In the state of Hawai‘i, the SDWB of HDOH is responsible for safeguarding public health by protecting 

Hawai‘i’s drinking water sources (surface water and groundwater) from contamination and assure that 

owners and operators of public water systems provide safe drinking water to the community.  The SDWB 

administers these programs through UIC and groundwater protection.   

The UIC program serves to protect the quality of Hawai‘i’s underground sources of drinking water from 

chemical, physical, radioactive, and biological contamination that could originate from injection well 

activity.  Underground injection wells are wells used for injecting water or other fluids into a groundwater 

aquifer.  HDOH Administrative Rules, Title 11, Chapter 23 provides conditions governing the location, 

construction and operation of injection wells so that injected fluids do not migrate and pollute 

underground sources of drinking water.  Section 4 of the Administrative Rules identifies the criteria used 

to classify aquifers into those that are designated as underground sources of drinking water and those that 

are not.  The boundary between non-drinking water aquifers and underground sources of drinking water is 

generally referred to as the “UIC Line”.  Restrictions on injection wells differ, depending on whether the 

area is inland or seaward of the UIC line. 

The SDWB also regulates groundwater and potable water in the state of Hawai‘i; establishing a new 

drinking water well below the UIC line can negatively affect injection well viability in the water well’s 

capture zone.  Outreach measures may be required by the applicant to seek, notify, and solicit comments 

from affected property owners.  The notification and solicitation of such comments shall inform the 

affected property owners about the proposed drinking water well and the implications that protective 

measures for the drinking water well will have on properties within or near to the well’s capture zone.  

Material and information contained in public notices and direct mailings, must be reviewed 

The Proposed Action may require some of the following permits to be issued from HDOH, SDWB: 

UIC well permits used for the subsurface disposal of wastewater, sewage effluent, and or surface runoff 

are subject to environmental regulation and permitting under Hawai‘i Administrative Rules, Title 11, 

Chapter 11-23.  The HDOH SDWB approval must be obtained before and injection well construction 

commences.  

Federal and state regulations define a public water system that serves 25 or more individuals at least 60 

days per year or has at least 15 service connections.  All public water system owners and operators are 

required to comply with Hawai‘i Administrative Rules, Title 11, Chapter 20, titled Rules Relating to 

Potable Water Systems. 
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3.7.3 PTA Range Area 

3.7.3.1 General Range Area  

Water resources in the General Range Area play much of the same role that all areas of PTA have for 

watersheds of Hawai‘i. Due to the lack of documentation, it is assumed that the major function of the 

General Range Area is the recharge of the groundwater system from rainfall and infiltration.  The General 

Range Area does not provide a source of potable water.  Potable water is trucked from a public water 

source to PTA and into the General Range Area.  The General Range Area remains mostly in its natural 

environmental state (for the purposes of this section that means, it consists mostly of unpaved permeable 

and very porous lava rock which does not naturally allow surface water to remain); therefore there has 

been no alteration to the function that this area plays on the watershed for Hawai‘i in that it allows water 

to infiltrate naturally.   

The National Flood Insurance Boundary Maps shows PTA in an area designated “Zone X,” which means 

“areas determined to be outside the 500-year flood plain” (National Flood Insurance Program (NFIP), 

2010).  There are no surface streams, lakes, or other bodies of water within the boundaries of PTA.  Lake 

Waiau, located near the summit of Mauana Kea approximately 8 mi (12.9 km) from PTA, is the nearest 

known surface water body.   

There is currently no wastewater system at PTA; all wastewater in the Range Area is either treated via a 

septic system and/or discharged into a UIC well or disposed of off-site at a permitted facility.   

3.7.3.2 Alternative 1: IPBC at Western Range Area 

The Western Range Area consists primarily of very porous lava rock which does not naturally allow 

surface water to remain but to infiltrate, which is the function that this area plays for the watersheds of 

Hawai‘i.  There are no surface streams, lakes or other bodies of water within the boundaries of PTA, 

including at the Western Range Area.  The Western Range Area does not provide any sources of potable 

water due to the naturally porous environment.  Recent surveys of the Western Range Area for 

archaeological resources or listed plant species did not indicate the presence of gulches or other dry water 

beds that could otherwise transport stormwater to off-installation receptors (USAG-HI, 2010c). 

There is currently no wastewater system at the PTA Range Area.  Waste treatment for new ranges would 

continue to be austere.  

3.7.3.3 Alternative 2: IPBC at Charlie Circle 

Existing water resources conditions at Charlie Circle Alternative would be the same as discussed under 

Section 3.7.3.2, Western Range Area.   
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3.7.4 Cantonment Area 

3.7.4.1 Watersheds 

Water resources in the Cantonment Area are similar to the water resources, or lack thereof, described for 

the General Range Area (Section 3.7.3).  Due to the lack of documentation, it is assumed that the major 

function of the area is the recharge of the groundwater system from rainfall and infiltration.  The 

Cantonment Area is located on land that slopes gently to the west.  Staff with the USAG-P Cultural 

Resources Program has observed sporadic heavy rains in recent years, which have caused flooding of 

buildings in the Cantonment Area, as well as washing out of range trails.  The National Flood Insurance 

Boundary Maps shows PTA in an area designated “Zone X,” which means “areas determined to be 

outside the 500-year flood plain” (NFIP), 2010).  There are three intermittent streams located within two 

miles of the Cantonment Area (Waikahalulu Gulch, Pōhakuloa Gulch, and an unnamed gulch) which 

collect runoff from the southern flank of Mauna Kea (U.S. Army and USACE, 2004). 

3.7.4.2 Water Supply 

Federal and state regulations define a public water system as one that serves 25 or more individuals at 

least 60 days per year or has at least 15 service connections.  All public water system owners and 

operators are required to comply with Hawai‘i Administrative Rules, Title 11, Chapter 20, titled Rules 

Relating to Potable Water Systems.   

The Cantonment Area does not provide any sources of potable water due to the naturally porous 

environment.  Potable water is currently trucked approximately 40 mi (64.4 km) into PTA.  Consequently, 

PTA does not have a public water system. 

The Army pays for potable water to be trucked to PTA from county wells, primarily from the Waimea 

well, to the Cantonment Area using tankers with a 5,000 gal (18,927 L (liter)) capacity.  Once at the 

Cantonment Area, water is transported to two pump stations that in turn distribute water to two 670,000 

gal (2,536,226 L) distribution reservoirs where the water is chemically treated using powdered chlorine 

and then distributed to three 10,000 gal (37,854 L) reservoirs on the installation.  Water from these 

reservoirs supplies PTA, BAAF, and fire reserves (C. H. Guernsey & Company 2001; USAEC, 

2009b).  Water consumption at PTA may be at 10,000 gallons per day (gpd) (37,854 liters per day (LPD)) 

corresponding to minimal troop presence, and up to 70,000 gpd (264,979 LPD) when PTA is near full 

training capacity.41   

3.7.4.3 Wastewater 

There is currently no wastewater system at PTA; all wastewater in the Cantonment Area is either treated 

by means of a septic system and/or discharged into a UIC well or disposed of off-site at a permitted 

facility.  All septic systems and/or UIC wells in this particular area are regulated by HDOH and currently 

permitted with the HDOH-SDWB.  

  

                                                      

41 If current demand cannot be met by the existing Waimea well, excess demand can be supplied by the City of Hilo. 
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3.7.4.4 Stormwater 

The Cantonment Area consists of the BAAF and the majority of other impervious land areas of PTA.  A 

recent drainage report of the Cantonment Area concluded that even an additional 34,000 sf (3059 m2) (for 

the paving of a new airstrip) of new impervious surface area would not alter any existing stormwater flow 

or affect any sites downstream of this proposed project site due to the high percolation rates on the 

existing site and surrounding areas (Mitsunaga & Associates, 2010).  Under some circumstances (flash 

floods, or continuing episodic rainfall events), runoff from the south slope of Mauna Kea could exceed 

the drainage capacity of the area and result in temporary flooding or localized ponding in this area of 

PTA.  However, the soils in the area are permeable and the underlying lava flows contain sufficient 

secondary permeability so that infiltration to the subsurface is rapid.   

3.7.5 Water Resources Surrounding PTA 

As described earlier, the nearest known surface water body to PTA is Lake Waiau, located near the 

summit of Mauana Kea approximately 8 mi (1,069 m) from the installation.  There are seven irregular 

streams that drain surface water off the southwestern flank of Mauna Kea and lie within the same 

drainage area as PTA (U.S. Army and USACE, 2008a).  One perennial stream occurs downstream of 

PTA, the Waikoloa Stream, which heads towards the Kohala Mountains, runs north parallel to State 

Highway 19, and discharges into Kawaihae Bay through the Waiulaula Gulch (State of Hawai‘i 2002b).  

According to the 303(d) List of Impaired Waters in Hawai‘i, Kawaihae Harbor is identified as an 

impaired body of water due to turbidity and was assigned low priority for development of TMDLs 

(HDOH, 2004). 

3.8 GEOLOGY AND SOIL RESOURCES 

Geologic resources include substrate types, composition and characteristics, physiography, topography, 

and soils.  Discussions of geology and soils also cover geologic processes, such as erosion, faulting, and 

volcanic eruptions, and geologic hazards such as earthquakes, landslides, and liquefaction.  These are 

presented below as they pertain to the existing conditions used to assess the potential environmental 

consequences of the Proposed Action.  The soils potentially affected are summarized with respect to those 

areas covered by soils exhibiting rapid runoff, severe erosion potential, high compaction or shrink-swell 

potential, or other soil hazards that could impact infrastructure.  Geologic hazards and seismicity 

associated with the potentially affected applicable installations are also considered.   

3.8.1 Introduction and Region of Influence  

ROI for geologic and soil impacts of the project is all areas in which project-related activities may occur, 

including the footprint of the training and construction area and the corridors of the military vehicle roads.  

The ROI also includes adjacent areas that may be affected by geologic processes in the project area, such 

as downslope areas adjacent to roadcuts or embankments that might be affected by slope failure.  The 

ROI studied for the purpose of this analysis is defined by the legal boundaries of PTA (see Figure 1.3-2). 

The Army conducted an Operational Range Assessment Program (ORAP) assessment at PTA in 2009 as 

part of the Army’s overall SRP (USAEC, 2009d).  The ORAP assessment evaluates the potential for 

munitions constituents of concern resulting from live-fire training activities at the installation’s ranges to 

move off range and impact surrounding areas.  These results, as they relate to soils, will be incorporated 

within the ROI at PTA.  
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3.8.1.1 Geologic Setting 

PTA is located on the island of Hawai‘i, the largest and youngest of the islands in the Hawaiian Island 

chain.  The island was formed by the lava flows of five  shield volcanoes, Kohala (extinct in the Middle 

Pleistocene), Mauna Kea (the tallest and presently dormant), Hualālai (last eruption 1800 to 1801), 

Mauna Loa (last eruption 1985) (Macdonald et al., 1983), and Kīlauea  (still active).  PTA is situated in 

the Humu’ula Saddle area between the two largest volcanoes, Mauna Kea to the northeast and Mauna 

7Loa to the southwest.  The Humu’ula Saddle was formed by the convergence of lava flows from both 

these volcanoes; most of the surface of PTA is covered by lava flows from these two volcanoes.  These 

lava flows are a diverse assemblage of extrusive volcanic rocks, including flows that occurred during the 

present shield-stage of Mauna Loa and were formed during the latter part of the Pleistocene (Figure 3.8-1) 

(Stearns and Macdonald, 1946, Langenheim and Clague, 1987).  

 

Figure 3.8-1.  Geology of PTA and the surrounding Saddle Region 

Most of PTA is level or gently sloping, uninhabited, with few trees or deep gullies to inhibit training (see 

Figure 3.8-1); however, only about 32,000 ac (12,950 ha) are free of recent lava flows and are considered 

fully usable for large maneuver exercises.  Many areas at PTA are almost completely unusable for 

maneuvers due to the rough lava flows that occur over much of the surface area.  About 88,000 ac (35,600 

ha) at PTA are classified by the Natural Resources Conservation Services (NRCS) as lava flows, equally 

split between ‘a‘ā flows (40,584 ac (16,424 ha) and pāhoehoe flows (48,024 ac (19,434 ha).   
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Pāhoehoe lava is characterized by a smooth, billowy, and folded or ropy surface.  Sub-surface voids and 

channeling tubes are common in pāhoehoe lava.  The roofs of lava tubes, which range from a few to 

several feet thick, develop fractures with cooling and aging, and are prone to eventual collapse.  

Construction projects in areas covered with pāhoehoe lava require extensive measures (softening) to fill in 

the voids and stabilize the surface to make it safe for vehicles.  The composition of ‘a‘ā lava is similar to 

pāhoehoe, but is characterized by a rough, jagged, sharp, and uneven surface, and forms steep-sided, 

jumbled piles of sharp plates and boulders (Sato et al., 1973).  ‘A‘ā lava tubes and voids are not 

commonly found.  Lava tubes do not naturally occur in ‘a‘ā, they are a characteristic of pāhoehoe.  Where 

lava tubes appear to be in ‘a‘ā, it is generally because ‘a‘ā has flowed over previously existing pāhoehoe 

(Howarth, 1972).   

The prehistoric and historic Mauna Loa lava flows present at PTA consist of both pāhoehoe and ‘a‘ā lava 

types; lava from the Mauna Kea volcano is primarily ‘a‘ā lava.  Small to large cinder cones also dot the 

landscape of PTA, especially in the northern portion of the installation.  Cinder cones are formed from 

large clots of lava and solid rock fragments that are thrown high into the air by explosions, and then fall 

back close to the vent.  Cinder cones make up a small proportion of the landscape, but they provide 

unique habitat for several endangered plant species (USAG-HI, 2009a). 

3.8.1.2 Volcanic and Earthquake Hazards 

The island of Hawai‘i is geologically active, with many volcanic eruptions recorded in historic times.  

Hazards from volcanic activity include lava flows, tephra falls, volcanic gases, pyroclastic surges, ground 

fractures and subsidence, earthquakes, and tsunamis (Mullineaux et al., 1987).  Mauna Loa is an active 

basaltic volcano southwest of PTA, and has erupted 33 times since its first documented historic eruption 

in 1843.  Mauna Loa and Kīlauea are both considered active volcanoes.  Mauna Kea last erupted about 

3,500 years ago and is considered dormant.  Hualālai last erupted in 1801.  Lava from Mauna Loa’s last 

eruption, in 1984, covered 16 sq. mi (41.4 sq. km) of land in three weeks.  The lava erupted from the 

Northeast Rift Zone, which extends northeast from the Mauna Loa crater and skirts the southeast 

boundary of PTA.  The lava flowed within 4 mi (6 km) of Hilo (USGS, 1997a), but did not cross the PTA 

boundary.  Five Mauna Loa flows of known age traverse PTA (Macdonald 1949).  Flows from Mauna 

Loa that have entered the PTA boundary last occurred in 1935 (USARHAW and 25th ID(L), 2001).  

The U.S. Geological Survey (USGS) recognizes nine Lava Hazard Zones, based on historical records of 

eruptions and seismic events (USGS, 1997b).  Numbered from one to nine, in order of decreasing relative 

risk, these are shown in Figure 3.8-2.  Zone 1 is the hazard zone with the highest volcanic risk and 

includes those areas where lava covers more than 25% of the land since 1800.  Zone 1 areas occur 

adjacent to major rift zones of Mauna Loa and Kīlauea.  Zone 2 represents lava flow inundations of 15 to 

25% coverage since 1800, and 25-75% coverage in the last 750 years.  Zone 3 represents inundations of 

areas with 1 to 5% lava cover since 1800, and 15-75% cover in the last 750 years.  Zone 2 occurs adjacent 

to and downslope from active rift zones, whereas Zone 3 is slightly less hazardous because of its greater 

distance from recently active vents or topography for flows covering the area less likely.  Zone 4 

represents areas with about 5% lava cover since 1800, and less than 15% cover in the last 750 years, and 

includes all of Hualālai and Mauna Loa.  Zones 5 to 9 are areas that have not been covered by lava since 

1800 and are protected by topography or covered by very little lava in the last 750 years (Mullineaux et 

al., 1987).  Most of PTA sits in Zone 3, with the eastern edge and some of the impact area lying within 

Zone 2 and areas on the upslope of Mauna Kea in Zone 8. 
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Figure 3.8-2.  USGS Lava Hazard Zones at PTA 
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Most of Hawai‘i’s earthquakes are directly related to volcanic activity caused by magma moving beneath 

the earth’s surface, and often occur before and during volcanic eruptions.  However, occasional strong 

earthquakes may originate from the Molokai fracture zone, which extends westward from North America 

(Mullineaux et al., 1987).  An earthquake at a magnitude of 5.0 is potentially damaging, whereas a quake 

at a magnitude of 7.0 or greater typically causes widespread property damage.  Ten destructive 

earthquakes with greater than a magnitude of 6.0 occurred from 1868 to 2006 near Hawai‘i.  The two 

largest recent earthquakes in Hawai‘i with magnitudes greater than 7.0 occurred in 1868 and 1975, 

probably indirectly by movement of magma into the rift zones of Mauna Loa and Kīlauea.  Two quakes 

(6.7 and 6.0 in magnitude) occurred at Kīholo Bay on 15 October 2006, causing more than $100 million 

of damage (Earthquake Engineering Research Institute (EERI), 2006).  

Hazards associated with earthquakes include ground shaking, fractures, liquefaction, landslides, and 

tsunamis.  The 1868 and 1975 earthquakes generated destructive tsunamis along the coast (Mullineaux et 

al., 1987, USGS, 1997a); however, tsunamis would not be expected to reach PTA.  The USGS has 

prepared maps showing the horizontal ground acceleration in firm rock, as a percentage of the 

acceleration of gravity, for a given probability of exceedance within a given number of years.  

Acceleration is the rate of change in speed or direction of an object, and it is what makes buildings come 

apart in a strong earthquake.  A 10% probability of exceedance in the next 50 years means that there is a 

10% chance that a larger event will occur in the next 50 years.  PTA is in an area in which there is a 10% 

probability that an earthquake would cause a ground acceleration of more than 40 to 60% of gravity in the 

next 50 years, with the likely size of the earthquake increasing to the south, in the direction of Kīlauea 

and the south coast (USGS, 1997b). 

3.8.1.3 Soils 

PTA’s high elevation,42 coupled with the area’s relatively young geologic age, low precipitation, and 

rapid runoff, results in mostly thin and poorly developed soils.  Much of the land surface of PTA is 

characterized by sparsely vegetated basaltic rock in the early stages of decomposition and soil formation.  

Pāhoehoe lava, ‘a‘ā lava, and miscellaneous land types (e.g., pu‘us) cover approximately 80% of the 

installation.  Of the 132,819 ac (53,750 ha) at PTA, only about 10,000 ac (4,047 ha) are classified as soils 

formed on volcanic deposits, most of which lies within the KMA (U.S. Army Garrison-Pōhakuloa and 

Center for Environmental Management of Military Lands (CEMML), 2010).  Twenty-four soil types were 

identified and broadly classified at PTA, with 14 soil types within the KMA.  Deeper soils are found in 

the northern and western portion of the installation (i.e., KMA).  Most of the central and southern portions 

of PTA are covered by lava flows, and small amounts of eolian sands.  A map of soil types at PTA is 

shown in Figure 3.8-3. 

                                                      

42 The elevation at PTA ranges from 4,030 ft (1,228 m) to 8,650 ft (2,637) m AMSL. 
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Figure 3.8-3.  Land and soil types at PTA 
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3.8.1.4 Slope Failure 

Slope failure occurs when the critical slope angle is exceeded.  The angle depends on the frictional 

properties of the slope material and increases slightly with the size and angularity of the fragments.  Dry, 

cohesionless material will come to rest on similar material when the angle of repose ranges generally 

between 33o and 37o (NPS, 2010).  At PTA , areas with slopes greater than 30% are primarily limited to 

the slopes of Mauna Kea, north of Saddle Road, and to the southern portion of PTA, on the north-facing 

slope of Mauna Loa. 

3.8.1.5 Soil Erosion 

Overall, water erosion at PTA is low due to gentle slopes; low soil erosivity potential (e.g., extensive lava 

fields, stony rocklands, and cinderlands); and low intensity, gentle rainfalls (USAG-HI, 2010c).  Soil 

erosion associated with water averages about 7% of tolerance as calculated from Range and Training 

Land Assessment (RTLA) data collected in 1989, 1990, 1993, and 2000 at PTA (USACE-HI, 2003).  

3.8.1.6 Erosion Management 

Mission Support Element - Hawai‘i (MSE-HI) manages and maintains the training lands on PTA through 

its Integrated Training Management (ITAM) Program, which integrates mission and training requirements 

with environmental requirements and environmental management practices.  The ITAM goal is to achieve 

optimum, sustainable use of training lands by implementing an effective land management program.  

USAG-HI has developed an ITAM 5-year plan with specific goals and objectives, and annually develops 

an integrated ITAM work plan with individual projects and resource requirements. 

The ITAM has four components, all supported by the SRP Geographic Information System (GIS).  The 

components are Training Requirements Integration (TRI), Land Rehabilitation and Maintenance 

(LRAM), RTLA and Sustainable Range Awareness (SRA). 

TRI Provides a decision support capability based on the integration of training requirements, land 

conditions, range facilities, and land management requirements.  TRI provides input to the USAG-HI and 

PTA INRMP and supports range project siting.   

LRAM Repairs, maintains, and reconfigures Army lands to meet maneuver training requirements.  It is 

the key enabler for sustaining realistic training conditions and supporting unit mission requirements.  One 

example of an LRAM project includes erosion control and soil stabilization through use cost-effective 

technologies such as re-vegetation, erosion control structures, site hardening, and dust palliatives.  Site 

hardening includes the application of crushed lava on a range or training area in order to prevent 

degradation of the surrounding area. 

RTLA acquires and assesses land condition data to provide information supporting decisions that 

maximize the capability and sustainability of Army land to support maneuver training.  RTLA data is 

used to ensure biological considerations are part of the LRAM project planning process.  

 

SRA develops and distributes educational materials to users of training lands to avoid unnecessary 

training damage.  These educational materials identify and explain procedures that reduce the potential 

for inflicting avoidable impacts on range and training land assets, including local natural and cultural 

resources. 



Chapter 3 Affected Environment 

 

Final Environmental Impact Statement 3-64 

for the Construction and Operation of an IPBC at PTA 

3.8.2 PTA Range Area 

3.8.2.1 General Range Area 

The geology and soils of the general PTA area are described in Section 3.8.1; however, the KMA is 

substantially different from the other areas within the PTA.  Instead of predominately lava and cinder 

substrates found elsewhere on PTA, a wide variety of soil types exist on the KMA.  In the northern 

portion of the parcel, the soil is predominately Waikoloa very fine sandy loam with slopes of 6 to 12%.  

The southwestern portion is predominately Pu’u pa extremely stony very fine sandy loam (6 to 20% 

slopes) and kaimu extremely stony peat (7 to 25% slopes).  The southeastern portion is predominately 

Kilohana loamy fine sand (12 to 20% slopes), Waimea very fine sandy loam (6 to 12% slopes), and very 

stony land.  All of these areas have small patches of other soil types present.  Gullies and eroded trails in 

the KMA suggest water erosion potential may be greater there than in the rest of the installation due to 

inadequate drainage.  Greater amounts and intensity of precipitation and a greater slope to the land would 

probably contribute to a greater rate of soil water potential in the KMA.  Wind erosion is a more 

significant type of erosion than water at PTA in terms of impacts on military activities.  Wind erosion in 

the KMA may be greater because of soil development.  The KMA is in a lava hazard zone of 8, and in an 

area in which there is a 10% probability that an earthquake would cause a ground acceleration of more 

than 40 to 60% of gravity in the next 50 years.  

Soil erosion is locally significant in areas where soils are well developed, principally in the training areas 

and on the northern portion of PTA (USAG-HI, 2010c).   

Soil Contamination 

Past and current activities at PTA have resulted in contamination of soil by explosives and other 

chemicals.  The USACE Sacramento District conducted a surface soil and surface water investigation at 

PTA in 2002, in support of the Permanent Stationing of the 2/25th SBCT Final EIS (U.S. Army and 

USACE, 2008a).  A total of 46 soil samples were collected from Range 5 (Grenade Range), Range 9 

(Engineering Demolition Range); Range 10 (temporary Range 9, Engineering Demolition Range); Range 

10 (temporary impact area); Range 11 (impact area); various firing points (309, 311, 420, 802, and 804); 

and Range Control (considered to be an ambient background site).  No surface water was observed at any 

of the sites; therefore, no water samples were collected.  Study objectives were to describe current 

conditions and to provide evidence of the effects of past training activities on surface soils and surface 

water.  The investigation was not intended to be a comprehensive study of the distribution of 

contaminants on the existing ranges at PTA, as reported in the Final EIS for Military Training Activities 

at Mākua Military Reservation (MMR), HI (USAEC, 2009b), and summarized in the subsections below. 
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Chemical Residues from Past Activities 

 Explosives  

From the surface soil investigation conducted by the USACE in 2002, 46 soil samples were 

conducted at PTA.  The sampling detected six explosives included 2,4,6-trinitrotoluene (TNT); 

2,4-dinitrotulene (DNT) (a precursor and degradation product of TNT); 

cyclotrimethylenetrinitramine (RDX), cyclotetramethylene-tetranitramine (HMX), nitroglycerin, 

and perchlorate.  Four samples had detectable TNT concentrations (ranging from 0.8 to 1.5 

milligrams per kilogram (mg/kg).  None of the samples exceeded the industrial soil Preliminary 

Remediation Goals (PRG) of 57 mg/kg.  The detections were in three samples from the Range 9 

(Engineering Demolition Range) and in one sample from Range 5 (Grenade Range).  Three 

samples contained 2,4-DNT, at concentrations ranging from 0.18 to 2.0 mg/kg.  The industrial 

soil PRG for 2,4-DNT is 1,200 mg/kg.  Perchlorate was detected in one sample from Firing Point 

(FP) 309 in the northwest corner of Training Area 8; the concentration was below the industrial 

soil PRG.  Of the six explosives detected, five samples of RDX exceeded the RDX industrial 

PRG of 15.6 mg/kg.   

 Metals 

Metals occur naturally in soils, varying at each location, and soils present on the island of Hawai‘i 

are no exception.  However, human activities may contribute to the background levels of metals 

in soils.  On Hawai‘i, different lavas may have different compositions and concentrations of 

metals.  Soils at PTA are relatively thin, poorly developed, with no mixing or redeposits.  Metals 

concentrations in soils developed on different flows of different ages may vary.  Frequency 

distribution plots can be used to help identify the normal ranges of metals in soils and to identify 

unusually high concentrations.  High concentrations found in soils may be from natural sources, 

but if the concentrations are very different from the “typical” range of concentrations, then it is 

more likely that the metals are from human sources. 

 

The most abundant metals found in the samples were tin basalt minerals, such as aluminum, 

barium, chromium, iron, nickel, and zinc.  Other metals would generally be expected to be 

present at lower concentrations.  Except for iron, none of these metals were detected at 

concentrations above the industrial soil PRGs.  Chromium, nickel, and zinc were detected in one 

sample from Range 11 at much higher concentrations than in the other samples.  However, these 

concentrations were less than the industrial soil PRGs.  Iron did not exceed the industrial PRG in 

any of the samples.  Zinc showed a clustered distribution in the range of 100 to 200 mg/kg.  A 

few of the samples had higher detections, with the highest detected concentrations in samples 

from Range 5 and Range 11.  Other less abundant metals were detected at concentrations below 

their respective industrial soil PRGs.  The highest concentrations were generally detected in a 

single sample (R11TANK-01) and in samples from Ranges 9 or 10.  Beryllium and selenium 

were exemptions with higher concentrations of which seem to be randomly distributed.  The 

highest concentrations of these were found in the “background” samples near the Range Control 

office.  The highest lead concentrations were detected in samples from Ranges 9, 10, and 11.  

Two samples (Ranges 10 and sample R11TANK-01) contained concentrations above the 

industrial soil PRG.  Based on these results, both elevated metals concentrations and detectable 

explosives concentrations were generally found in the impact areas of Ranges 5, 9, 10, and 11.  

Few of the concentrations exceeded industrial soil PRGs.  Military training activities are the most 

likely source of the elevated concentrations, based on the training land use in these areas.  Few of 

the concentrations exceeded industrial soil PRGs. 
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The combined non-cancer occupational health risk associated with exposure to the observed 

metals concentrations from the samples was just below the threshold of no further action.  

Excluding the calculated values for iron, aluminum, and manganese (i.e., known naturally 

occurring metals), the combined risk would be above the one in one million cancer risk threshold, 

mainly resulting from lead, but within the range of what is considered acceptable under some 

circumstances. 

 Semi-volatile Organics (SVOCs)  

From samples collected at PTA, detections of metals, explosives, and several SVOCs (phthalate 

esters and polynuclear aromatic hydrocarbons (PAHs)) were present.  The phthalate esters are 

plasticizers and are ubiquitous in the environment and may have been present from plastic parts 

in munitions.  PAHs are also common in the environment at low concentrations as a product of 

combustion of heavy organic compounds, including wood, oils, and tars.  None of the semi-

volatile organics exceeded industrial soil PRGs. 

Operational Range Assessment 

As discussed in Section 3.8.1, the Army conducted an evaluation of PTA as a whole to determine whether 

a release or substantial threat of release of munitions constituents has occurred from an operational range 

(such as at PTA) to an off-range area that creates an unacceptable risk to human health or the 

environment.  In the conduct of this study, the Army further reviewed the potential pathways that 

munitions constituents would use to migrate from the Range Area to reach off-range human and/or 

ecological receptors.  The most common of these pathways are surface water and groundwater.  After an 

assessment of 153 operational ranges (including firing points) at PTA, the Army found that migration 

pathways contaminants would use to leave the Range Area do not exist at PTA due to the lack of surface 

water and the great depth to groundwater, and are further hindered by low annual precipitation, highly 

permeable soils, and densely vegetated washes.  The Army will conduct a follow-on review at five years 

after the latest assessment (scheduled for 2014) (USACE, 2009c). 

3.8.2.2 Alternative 1: IPBC at Western Range Area 

The geology of the Western Range Area is covered by both pāhoehoe and ‘a‘ā lava flows with little 

significant soil development.  This area lies in lava hazard zone level 2, and is in an area in which there is 

a 10% probability that an earthquake would cause a ground acceleration of more than 60% to 80% of 

gravity in the next 50 years.  

Soils here are likely to contain similar chemical residues (munitions constituents) as discussed in Section 

3.8.2.1, but may be found in slightly less quantities as this portion of the impact area is currently 

underutilized and does not fall within the SDZs of other operational ranges located at the impact area. 

3.8.2.3 Alternative 2: IPBC at Charlie Circle 

Conditions at this alternative location would be similar in both geologic setting and soil slope hazards as 

the Western Range Area alternative.  Levels of chemical residues would retain similar characteristics as 

the Preferred Alternative location. 
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3.8.3 Cantonment Area 

The Cantonment Area lies at an elevation of 6,400 ft AMSL (1,950.7 m).  The predominant soil in the 

Cantonment Area is Ke‘eke‘e loamy sand on 0 to 6% slopes with some cinder land to the west.  This soil 

type is a mildly to strongly alkaline soil consisting of stratified sand developed in alluvium from volcanic 

ash and cinders.  Permeability is rapid, and runoff is slow.  The hazard of wind erosion is moderate to 

severe.  The Cantonment Area is in lava hazard zone 8, and adjacent to hazard zone 2.  The Cantonment 

Area is in an area in which there is a 10% probability that an earthquake would cause a ground 

acceleration of more than 40 to 60% of gravity in the next 50 years.  The Cantonment Area is adjacent to 

steep slopes (>30%) at the base of Mauna Kea, as well as some cinder land. 

3.8.4 Geology and Soil Resources Surrounding PTA 

PTA and much of the land surrounding it is designated a conservation district, overlapping both state and 

privately-owned land.  The lands at low elevations are designated agricultural and are used for cattle 

grazing.  Only a small amount of land, nearest the north coast and away from PTA, is being used for 

sugar cane.  Lava flows and thin soils cover much of the surrounding land adjacent to PTA, with deeper 

soils in the north surrounding the KMA. 

There is no information available on soil residues in the areas surrounding PTA. 

3.9 BIOLOGICAL RESOURCES 

3.9.1 Introduction 

This section describes the plant and animal species (biological resources) and habitats that occur in the 

terrestrial environments at PTA and surrounding areas.  Biological resources include those that are limited 

in number or habitat or restricted in movement (e.g., plants and small mammals).  These resources also 

include those that are more mobile and can range onto and off the property from surrounding habitat areas 

(e.g., birds and terrestrial mammals). 

The Hawaiian Islands are located over 2,400 mi (4,000 km) from the nearest continental shore, isolating 

these islands from other land masses.  Hawai‘i is home to a large number of species only found in this 

geographic area (referred to as endemic species).  Endemic species can be classified as found only on the 

Hawaiian Islands (as an archipelago) or to a single Hawaiian Island.  For example, there are 71 known 

taxa of endemic Hawaiian birds, 23 are known to be extinct, and 30 of the remaining 48 species (and 

subspecies) are federally protected as listed species by USFWS.  There are 1,094 taxa of native flowering 

plants found in Hawai‘i, 91% of which occur only in Hawai‘i.  Almost half of Hawai‘i’s native vascular 

plant taxa (flowering plants, ferns, and fern allies) are believed to be endemic and found nowhere else in 

the world (USAG-HI, 1997).   

Terrestrial biological resources are divided into three categories: vegetation communities, wildlife, and 

special-status species.  Vegetation consists of terrestrial plants and their habitat types (i.e., shrub land).  

Wildlife includes invertebrates, amphibians, reptiles, terrestrial mammals, birds, fish, and marine wildlife.   

For the purposes of this document, protected species include those listed or candidate species under 

federal and state of Hawai‘i laws, locally regulated species, and migratory birds.  All Army operations 

consider appropriately any published BOs, species and habitat listings, or recommendations regarding any 

listed species to protect these species from impact. 

http://en.wikipedia.org/wiki/Endemic_(ecology)
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The ROI for biological resources consists of the lands that support terrestrial biological resources (i.e., 

individual species and habitats) that may be directly or indirectly affected by the Proposed Action.  

Vegetation, wildlife, critical habitats, and listed species that have been recorded in or that have the 

potential to be found within this ROI, based on the presence of suitable habitat, are discussed in this 

section.  Biological resources have the potential to be impacted by construction, operations, and training-

related activities. 

3.9.2 Regulatory Framework 

The analysis focuses on species and vegetation communities considered vital to the function of biological 

communities, of special public importance, or that are protected under federal, state, or local laws and 

statutes.  Biological resources are protected and managed through statutory and regulatory requirements 

including, but not limited to, the NEPA; ESA; Migratory Bird Treaty Act (MBTA); SAIA of 1997 (16 

U.S.C. §670a et seq.), DoDI 4715.3; AR 200-1, ESA Section 7 consultations under the ESA with the 

USFWS; and/or Memorandum of Agreements (MOA)/Memorandum of Understandings (MOU) with 

cooperating agencies or groups. 

Several management plans have been developed for PTA.  Natural resources management plans used on 

PTA include the USAG-HI Pōhakuloa INRMP for 2010-2014; Pōhakuloa Implementation Plan (PIP) 

(2010a); Pōhakuloa Ecosystem Management Plan (1998); and Pōhakuloa Endangered Species 

Management Plan (1997). 

The ESA (16 U.S.C. §1531-1544) is administered by the USFWS and requires federal agencies to 

conserve terrestrial endangered species.  The USFWS and National Marine Fisheries Service (NMFS) are 

responsible for compiling the lists of threatened and endangered species of plants and animals and 

designating the critical habitat for animal species.  The ESA defines an endangered species as any species 

in danger of extinction throughout all or a significant area of its range and a threatened species as any 

species likely to become endangered in the near future.  Under Section 7 of the ESA, federal agencies, in 

consultation with USFWS, must ensure their actions are not likely to jeopardize the continued existence 

of any endangered or threatened species (i.e., a listed species) or to result in the destruction or adverse 

modification of critical habitat, defined as a specific geographic area that is essential for the conservation 

of a threatened or endangered species and that may require special management and protection (USFWS, 

2008).   

If a proposed action may adversely affect a listed species or critical habitat, the federal agency must 

prepare a BA and initiate a formal consultation with USFWS (or NMFS).  After reviewing the BA, 

USFWS (or NMFS) prepares a BO stating whether the proposed action is likely to jeopardize the 

continued existence of a listed species or cause the destruction or adverse modification of critical habitat.  

The purpose of the consultation process is to ensure avoidance and minimization of potential adverse 

impacts on a listed species or critical habitats.  Formal consultation is not required if the federal agency 

determines, and USFWS (or NMFS) concurs in writing, that the proposed action is not likely to adversely 

affect listed species.  In addition, the ESA prohibits all persons subject to U.S. jurisdiction, including 

federal agencies, from, among other things, taking endangered or threatened species.  The “take” 

prohibition includes any harm or harassment and applies in the U.S. and on the high seas.  Habitat 

considered essential to the conservation of a listed endangered or threatened species may be designated as 

critical and is protected under the ESA.  These areas may require special management considerations or 
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protection.  Although critical habitat may be designated on private or government land, activities on these 

lands are not restricted unless there is federal involvement in the activities or direct harm to listed 

wildlife.  Federal agencies are required to conduct a Section 7 consultation if a proposed action could 

affect designated critical habitat, even if the effects are expected to be beneficial.  The Army, as a federal 

agency, is prohibited from adversely modifying critical habitat without an incidental take statement or 

without concurrence from the USFWS that the take will not have an adverse effect on the species (U.S. 

Army and USACE, 2008a).  As detailed in Section 4.9, the Army entered into formal Section 7 

consultation with the USFWS under the ESA and received a BO in January 2013. 

The Sikes Act of 1960 (16 U.S.C. §670a-670o) authorizes the Secretary of Defense to develop 

cooperative plans for conservation and rehabilitation programs on military reservations and to establish 

outdoor recreation facilities.  The Sikes Act also provides for the Secretaries of the Department of 

Agriculture and the Department of Interior to develop cooperative plans for conservation and 

rehabilitation programs on public lands under their jurisdiction.   

The MBTA (16 U.S.C. §703) prohibits the “take” of migratory and certain other birds, their eggs, nests, 

feathers, or young without an appropriate permit.  EO 13186 (Responsibilities of Federal Agencies to 

Protect Migratory Birds) strengthens the protection of migratory birds and their habitats by directing 

federal agencies to take certain actions that implement the MBTA.  Unless permitted by regulation (i.e., 

waterfowl hunting, incidental take during DoD training and testing), it is illegal to “take” migratory birds, 

their eggs, feathers, or nests.  “Take” includes by any means or in any manner, any attempt at hunting, 

pursuing, wounding, killing, possessing, or transporting any migratory bird, nest, egg, or part thereof.  

Under the MBTA, only the direct “take” of migratory birds requires authorization by USFWS.  Actions 

that may adversely impact or indirectly “take” birds such as habitat destruction or manipulation are not a 

violation of the MBTA unless migratory birds are killed or wounded during the activity.  However, the 

MOU between the DoD and the USFWS to promote the conservation of migratory birds that was 

developed pursuant to EO 13186 addresses both direct and indirect takes of migratory birds.  The MOU 

identifies specific activities where cooperation between USFWS and DoD will contribute substantially to 

the conservation of migratory birds and their habitats.  This MOU does not authorize the take of 

migratory birds (U.S. Army and USACE, 2008a).  

The 2003 National Defense Authorization Act provided for regulations to allow members of armed 

services to take incidentally migratory birds during approved military readiness activities without 

violating the MBTA.  On 28 February 2007, the USFWS published the final rule on the take of migratory 

birds by the Armed Forces (50 CFR Part 21).  This rule authorizes and explains the conditions for which 

the Armed Forces, and contractors performing a military readiness activity in association with the Armed 

Forces, can unintentionally take migratory birds during military readiness activities.  If the Armed Forces 

determine that a proposed or an ongoing military readiness activity may result in a significant adverse 

effect on a population of a migratory bird species, then they must confer and cooperate with the USFWS 

to develop appropriate and reasonable conservation measures to minimize or mitigate identified 

significant adverse effects.  Under certain circumstances, such unintentional take authorization is subject 

to withdrawal to ensure consistency with the provisions of the migratory bird treaties (U.S. Army and 

USACE, 2008a). 
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Invasive species consist of non-indigenous species (e.g. plants, wildlife, and invertebrates) that adversely 

affect the habitats they invade economically, environmentally, or ecologically.  EO 13112, Invasive 

Species, requires all federal agencies to prevent the introduction of invasive species, provide control, and 

minimize the economic, ecologic, and human health impacts that invasive species may cause.  The effects 

of invasive species is addressed in an Army Policy Guidance (Management and Control of Invasive 

Species), distributed in June 2001.  The requirement to implement invasive species management is 

identified in the U.S. Army Environmental Program Requirements under the Sikes Act for natural 

resources stewardship requirements, the ESA when protecting or managing listed species and critical 

habitat, and the Clean Water Act when invasive species are involved in erosion control and wetlands.  

Installations are required to “monitor invasive species populations, and track the presence and status of 

invasive species over time to determine when control measures are necessary and to evaluate the 

effectiveness of prevention, control/eradication, and restoration measures.”  Invasive species are defined 

as introduced species whose introduction does or is likely to cause economic or environmental harm or 

harm to human health.  Invasive species include plants, animals, and other organisms (e.g., microbes).  

These species are typically introduced by human actions; however, they can be carried to new locations 

by other organisms (e.g., seed in a bird’s gullet), wind, and water.  Invasive species can be a threat to 

natural resources, impact local economies, and adversely affect the military mission.  An invasive species 

is further defined as any species part, including its seeds, eggs, spores, or other biological material, 

capable of propagating that species (USAG-HI, 2010c).   

3.9.3 Conservation Programs 

The management of natural resources on PTA is based on the PIP and requirements of existing BOs; the 

original (2003-F-0002) and secondary (2008-F-0278) PTA BOs are still applicable and appropriate.  On 

January 11, 2013, the USFWS issued a BO to address potential impacts on listed species within the 

Western Range Area, the Preferred Alternative location for the proposed IPBC.  The requirements of this 

BO, which replace the requirements of the 2008 BO for Hawaiian geese (nēnē) for the entire PTA 

installation, are discussed further under Section 4.9.  

The PIP was developed in cooperation with USFWS and other agencies.  The INRMP, Integrated 

Wildland Fire Management Plan (IWFMP), and PIP establish measures to reduce the magnitude of 

impacts on biological resources from training activities and operations.  Each of these plans is discussed 

below.   

3.9.3.1 Pōhakuloa Implementation Plan 

The Final PIP, completed in October 2010 (USAG-HI, 2010a), outlines the management actions 

necessary to ensure the long-term survival of endangered species at PTA.  The PIP is designed to assure 

proper conservation of species as construction and use of ranges and facilities occur.  The PIP serves as a 

guide for efforts that will result in the conservation of federally listed threatened and endangered plant 

and animal species and Palila Critical Habitat that could be affected by military training activities at PTA.  

The PIP identifies a variety of natural resources management actions for the presentation and 

enhancement of protected species and habitat at PTA.  In addition, the PIP includes monitoring protocols 

for each species to evaluate success of these management actions.  Major management actions identified 

in the PIP include propagation and outplanting, introduced plant and invasive invertebrate control, flora 

and fauna survey protocols, rodent and ungulate control, large-scale fencing, and an incipient weed 

program.  The majority of actions within the PIP are planned on Army lands. 
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Objectives and tasks of the PIP include: 

 Management and monitoring protocols for the conservation, augmentation, and reintroduction of 

listed plant species on PTA 

 Invasive plant, rodent, and invertebrate management to reduce and control the threats from 

nonnative species and enhance habitat quality 

 Survey methodology for the endangered bird species that occur at PTA including the Hawaiian 

hawk (‘Io),  Hawaiian goose (nēnē), and the Hawaiian petrel (‘ua‘u) 

 Hawaiian hoary bat conservation plan to include survey and monitoring methodology, and 

enhancement and restoration of habitat 

 Feral ungulate removal and establishment and maintenance of ungulate-proof fencing. 

Implementation of the PIP is planned over 20 years, during which all of the identified management 

actions should be initiated or in the process of being implemented.  The management actions will be 

phased based on species’ rarity and risk to continued population viability.  Due to the inherent variability 

of complex natural systems--which are exacerbated by the introduction of invasive species, climate 

change, wildfires, and other functions--there is no targeted “end phase” for the PIP. 

3.9.3.2 Integrated Natural Resource Management Plan 

The INRMP provides guidance on biological resources and includes conservation and restoration 

measures.  The USARHAW Natural Resource Environmental Management Program fosters responsible 

management of Army lands to ensure long-term natural resource productivity to help the Army achieve 

its mission; this program is described in the INRMP (USAG-HI, 2010b; USARHAW and 25th ID(L), 

2001).  These documents outline the steps the Army has taken and will continue to take to fulfill its 

obligation as a federal agency to help in the management of natural resources, and recovery of ESA 

species and other species and habitat recognized by federal regulations. 

3.9.3.3 Integrated Wildland Fire Management Plan  

An IWFMP has been developed for PTA to reduce the likelihood of fire outbreak as a result of training 

activities.  For PTA, the IWFMP Standard Operating Procedure (SOPs) include, but are not limited to, 

establishment and maintenance of fuel breaks, fire breaks, and fuel management corridors; dip tanks; 

suppression measures; and implementation of a Fire Danger Rating System (FDRS).  PTA’s BO (2003) 

required implementation of an IWFMP; the January 2013 BO states that the Army will adhere to the most 

recent version of the IWFMP, which currently is the 2003 version.  Section 3.15, Wildfires, in this 

document provides greater detail about the IWFMP and fire outbreak protection at PTA. 
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3.9.4 PTA Range Area 

3.9.4.1 General Range Area 

Vegetation and Habitat Types 

Approximately 38% of the plants found on PTA are indigenous (endemic, native) and the remaining are 

introduced species (USAG-HI, 2010c).  There are numerous vegetation communities on PTA.  Introduced 

plant species make up a significant portion of many of these habitats, and introduced plants are 

components in all habitats on PTA.  Figure 3.9-1 illustrates the general vegetation types present at PTA 

including bare ground, grassland, lava, scrub, and sparse trees.   

Barren lava covers 25% of the installation.  Lichens, such as lava lichen (Stereocaulon vulcani), and 

ferns, such as cliffbrake (Pelaea ternifolia), are the first colonizers of these flows, although fountain grass 

is beginning to invade these barren areas (U.S. Army and USACE, 2008b).  There are four types of 

Metrosideros treeland, ranging from sparse to mixed intermediate.  The dominant canopy vegetation in 

these areas is generally ōhi'a.  There are three types of Dodonaea shrubland: open, dense, and mixed.  The 

ʻaʻaliʻi (Dodonaea viscosais) is the dominant plant in each community, along with other native species, 

including ilima (Sida fallax), aheahea, and naio.  Pūkiawe (Leptecophylla tameiameiae) occurs either as a 

mixed shrubland community or as a component of Leptecophylla-Dodonaea shrubland.  Chamaesyce 

treeland is generally found hosting native species ʻAkoko (a species of concern), ilima, aheahea, and 

'a'ali'i.  Chenopodium shrubland and hardstem lovegrass grassland are similar communities with different 

dominant species.  The remainder of the native natural communities is a combination of Chamaesyce, 

Myoporum, and Sophora species, with divisions based on the densities of species (U.S. Army and 

USACE, 2008a).   

A few vegetation community types prevalent in the General Range Area are Disturbed and Chenopodium 

Shrubland.  Impacts on vegetation primarily occur from ungulates and are compounded during dry 

periods.  The Disturbed community type is restricted to heavily impacted areas used primarily for military 

training.  This area is restricted mostly to the northern portion of the installation, around cinder cones 

(Pu‘u), and along Red Leg Trail.  Almost no perennial vegetation is present in this area with the exception 

of a few individuals of kikuyugrass (Pennisetum clandestinum) or Bermudagrass (Cynodon dactylon).  

With moisture and less disturbance, this area becomes abundant with weeds (Shaw and Castillo, 1997). 

The Chenopodium Shrubland community occurs along portions of Saddle Road in the northern portion of 

the installation.  It primarily is found on Mauna Kea ash substrate but can extend on to ‘a‘ā and pāhoehoe.  

The only shrub encountered in this community is aheahea.  A few scattered naio, māmane, and 'a'ali'i 

occur on the rougher substrates.  Hardstem lovegrass is the dominant native grass species.  Many weedy 

herbaceous species have invaded this community.  Common weeds are redstem stork’s bill, hyssopleaf 

pepperweed, yellow sweetclover, ripgut brome, and field mustard (Shaw and Castillo, 1997). 

A total of 270 vascular plant taxa from 69 families and 190 genera have been identified on PTA (Shaw 

and Castillo, 1997).  Most taxa are herbs (47%), followed by grasses (16%), and shrubs (13%).  Most 

species are perennials (67%), while annuals constitute 25% and biennials 8%.   
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Figure 3.9-1.  Vegetation types at PTA 
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Plant communities present at the KMA include native and nonnative dominated shrublands and drainages 

of varying density and composition.  Fountain grass is the dominant member of several grassland 

communities that can include a proportion of native shrubs, herbs, and trees.  The highly disturbed 

communities are identified as Eucalyptus woodlots, nonnative forb lands, and pastureland, all of which 

contain native plants scattered sparsely throughout the area (U.S. Army and USACE, 2008a).  KMA 

consists entirely of highly disturbed former cattle grazing land. 

Wildlife 

Invertebrates 

There are at least 90 species of arthropods and six other invertebrates found on PTA.  A 1996 to 1998 

survey found 485 taxa of arthropods on PTA.  Most taxa were nonnative species.  Other more recent 

invertebrate studies determined the presence and location of the Argentine ant (Linepithema humile) and 

other ant species (USAG-HI, 2010c).  Ant species are not uniformly distributed at PTA; the General 

Range Area has some areas that are still ant-free (Schnell, 2011). 

Amphibians, Reptiles, and Fish 

As previously mentioned, PTA does not contain water bodies to support aquatic fauna.  Therefore, there 

are no native amphibians, reptiles, fish, or marine wildlife on PTA (USAG-HI, 2010c). 

Terrestrial Mammals 

The ‘ope‘ape‘a, or Hawaiian hoary bat (Lasiurus cinereus semotus), is the only native land mammal at 

PTA.  All other mammals are introduced (non-native) and individual perceptions can affect their 

designation as game or as an invasive/nuisance species.  Common game mammals include feral goat 

(Capra hircus), sheep (Ovis aries), and pig (Sus scrofa), which, along with rat species (Rattus rattus), 

mongoose (Herpestes auropunctatuts), mouse (Mus domesticus), domestic cattle (Bos Taurus), domestic 

horse (Equus caballus), feral dogs (Canis familiaris), and feral cats (Felis catus) are considered nuisance 

species and harmful to the persistence of many native species (USAG-HI, 2010c). 

Birds 

Twelve endemic (native) bird species are present on the General Range Area, along with 25 introduced 

(non-native) or visitor bird species.  Many of the introduced (non-native) species are considered game 

birds.  Seventeen of the bird species are protected by the MBTA, almost half of which are introduced 

(non-native) or visitor species, which must still be considered under the MBTA (USAG-HI, 2010c).  

Table 3.9-1 identifies the bird species present at PTA. 

All bird species are not evenly distributed across PTA.  Some bird species have highly restricted 

distributions such as the Apapane, ʻomaʻo, and Band-rumped Strom Petrel (Schnell, 2011).  The most 

common bird on PTA is the Hawaiian ‘amakihi (Hemignathus virens; native), averaging 26% of the 

sightings from 2003 to 2005.  The next common bird is the Japanese white-eye (Zosterops japonicus; 

non-game, introduced, 19%), followed by the Erckel’s Francolin (Francolinus erckelli, introduced, game 

bird, 11%), and the house finch (Carpodacus mexicanus; introduced, non-game, migratory bird, 10%).  

(USAG-HI, 2010c).   
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Table 3.9-1.  PTA Bird Species 

Scientific Name Common Name 
Origin 

Status 
Status 

Federal 

List 

Lonchura malabarica  African Silverbill Introduced  None  

Hemignathus munroi  ʻAkiapōlāʻau+ Endemic Protected/ 

Endangered 

MBTA/ESA 

Himatione sanguinea  Apapane Endemic Protected MBTA 

Tyto alba  Barn Owl Introduced  Protected  MBTA 

Oceanodroma castro Band-rumped Storm Petrel Endemic Protected/ 

Candidate 

MBTA/ESA 

Francolinus 

francolinus  

Black Francolin Introduced  None  

Callipela californica  California Quail Introduced None  

Alectoris chukar Chukar Introduced None  

Acridotheres tristis  Common Myna  Introduced None  

Francolinus erckelli Erckel’s Francolin Introduced None   

Francolinus 

pondicerianus  

Gray Francolin Introduced  None  

Hemignathus virens  Hawaiʻi ‘amakihi Endemic Protected MBTA 

Chasiempis 

sandwichensis  

Hawaiʻi ʻElepaio Endemic  None  

Branta sandvicensis  Hawaiian Goose (nēnē) Endemic  Protected/ 

Endangered 

MBTA/ESA 

Buteo solitarius  Hawaiian Hawk (‘Io) Endemic  Protected/ 

Endangered 

MBTA/ESA 

Pterodroma 

sandwichensis 

Hawaiian Dark-Rumped 

Petrel (ua’u) 

Endemic  Protected/ 

Endangered 

MBTA/ESA 

Asio flammeus 

sandwichensis 

Hawaiian Short-eared Owl 

(Pueo) 

Endemic  Protected MBTA 

Myadestes obscurus Hawaiian Thrush (ʻOmaʻo) Endemic  Protected MBTA 
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Scientific Name Common Name 
Origin 

Status 
Status 

Federal 

List 

Carpodacus mexicanus House Finch Introduced  Protected MBTA 

Passer domesticus  House Sparrow Introduced None  

Zosterops japonicus  Japanese White-eye Introduced None  

Vestiaria coccinea Iiwi+ Endemic  Protected MBTA 

Lophura leucomelana Kalij Pheasant Introduced None   

Estrilda caerulescens Lavender Waxbill Introduced None  

Garrulax canorus Melodious Laughing Thrush Introduced  None  

Cardinalis cardinalis Northern Cardinal Introduced  Protected MBTA 

Mimus polyglottus  Northern Mockingbird Introduced  Protected MBTA 

Lonchura Malacca Nutmeg Mannikin Introduced None  

Pluvialis fulva Pacific Golden-Plover Visitor  Protected MBTA 

Loxioide bailleui Palila (honeycreeper)+   Endemic  Protected/ 

Endangered  

MBTA/ESA 

Leiothrix lutea  Red-billed Leiothrix Introduced None  

Columbra livia  Rock Pigeon Introduced None  

Sicalis flveola Saffron Finch Introduced None   

Alauda arvensis  Sky Lark Introduced  Protected  MBTA 

Streptopelia chinensis  Spotted Dove Introduced None   

Meleagris gallopavo  Wild Turkey Introduced None  

Serinus mozambicus  Yellow-fronted Canary Introduced None  

Geopelia striata  Zebra Dove Introduced None  

+Species historically recorded from PTA, but have not been recorded at PTA for 15 or more years. 

Source:  USAG-HI, 2010c; Schnell, 2011 
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Listed Species and Critical Habitat 

Surveys and studies have been conducted for listed vegetation, habitat, and wildlife species at PTA since 

the 1970s.  Surveys for special species of wildlife on PTA first occurred in 1976.  Since 1980, annual 

surveys for palila (Loxioides bailleui) in the Mauna Kea region are administered by the Hawai‘i State 

DLNR, Division of Forestry and Wildlife, with assistance from USFWS (USAG-HI, 1997).  In 1990, bird 

and mammal surveys were conducted at PTA.  Plant and wildlife surveys have been conducted regularly 

between 1996 and 2010.  Annual avian surveys, with a focus on listed species, have been conducted on 

PTA since 1997 (USAG-HI, 2009a).  Table 3.9-2 identifies the status of the listed bird species that have 

been observed or have the potential to occur on PTA.   

Table 3.9-2.  Listed Bird Species at PTA 

Scientific Name Common Name 
Federal 

Status
1 

Birds 

Hemignathus munroi Akiapolaau+ LE 

Branta sandvicensis Nēnē, Hawaiian goose LE 

Buteo solitaries+ ‘Io, Hawaiian hawk LE 

Loxioides bailleui Palila LE 

Pterodroma sandwichensis ua‘u , Hawaiian dark-rumped petrel LE 
+Species historically recorded at PTA, but have not been observed at PTA for 

over 20 years   

Sources:  USAG-HI (2010) and USAG-HI (1997) 

and Key: Status:  LE – endangered 

Of these four federally listed endangered bird species, only the ‘Io and nēnē have been recorded at PTA in 

recent years.  The Range 01 Complex and Range 04 are two direct fire ranges currently known with 

frequent presence of Hawaiian geese.  In the vicinity of the Range 01 Complex, nēnē are known to occur 

in small flocks (generally, six or fewer birds) with the largest flock observed to be 33 birds.  Many of the 

entire west side population of 130 Hawaiian geese from Puuanahulu are assumed to make a stopover on 

PTA once a year for several hours and up to 24 hours (USFWS, 2013).  The Hawaiian goose has 

occasionally been observed flying over Action Areas A (Training Areas 17-20, 22), C (Training Area 23), 

and F (IPBC Western Range Area Alternative) but have been observed on the ground only a few times.  

No high use or regularly frequented areas are known to exist within these Action Areas.  Use of Action 

Area B (Training Areas 1-16) by the Hawaiian goose appears to be infrequent and unpredictable. 

Figure 3.9-2 illustrates the occurrences for listed bird species and the Hawaiian hoary bat at PTA; each 

symbol represents one documented occurrence at one time over an approximately 10-year time period.  

The palila have not been observed for over 20 years at PTA; therefore, the palila is no longer included in 

any specific management actions (USAG-HI, 2010c).  As mentioned earlier, critical habitat was 

designated for the palila within PTA in 1977. 
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Figure 3.9-2.  Occurrences for federally-listed bird species and the Hawaiian hoary bat at PTA
43

 

                                                      

43 Each symbol represents one documented occurrence at one time over an approximately 10-year time period. 
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Due in part to the presence of listed wildlife and critical habitat on PTA, the U.S. Army initiated formal 

ESA, Section 7 consultation with the USFWS for Routine Military Training and Transformation of the 

2/25th SBCT.  In 2003, a BO was provided, which required specific conservation measures and non-

discretionary terms and conditions to be implemented by the U.S. Army.  These measures were intended 

to ensure the continued existence of the federally listed species found at PTA.  One of the main 

requirements is to construct large-scale fence units, and maintain these fence units ungulate-free.  Fence 

units are completed on Western PTA, and currently encompass approximately 28,000 ac (11,331 ha 

1,980.5 m2) of conservation management areas.  A large-scale fence unit on Eastern PTA (TA 21) is 

currently under construction, and will encompass approximately 12,000 ac (4,856 ha 2,277.4 m2).   

In 2008, the U.S. Army reinitiated the Section 7 consultation with the USFWS because nēnēs were 

utilizing a live-fire range and attempted to nest in the KMA (USFWS, 2008).  The 2008 BO mainly 

addresses impacts of new construction, training, and conservation actions that may affect the nēnē 

(USFWS, 2008).  Requirements of the 2008 BO for Hawaiian geese have expired and are replaced by the 

BO issued for the construction and operation of the IPBC on January 11, 2013 (Appendix G; Section 4.9). 

Listed Plant Species and Critical Habitat 

There are 15 federally-listed plant species at PTA, one threatened and 14 endangered.  Table 3.9-3 

identifies the listed plant species and their protected status.  Three of the endangered plant species are 

located in the KMA.  The Army considers federal candidate species and state listed species as species at 

risk (USAG-HI, 1997 and 2006; U.S. Army and USACE, 2008b).  No critical habitat is present for listed 

plant species present at PTA. 

The majority of surveys for listed plant species have occurred outside of the impact area due to the 

presence of MEC/UXO.  Protected habitats for listed plants are located mostly in the northern and 

western portions, and within the KMA (Figure 3.9-3).  The KMA contains individuals of aupaka 

(Isodendrion hosakae), nehe (Melanthera venosa), and Vigna o-wahuensis (no common name) (USFWS, 

2003).   

Endangered plants such as kio‘ele (Kadua coriacea) and Mauna Kea pamakani (Tetramolopium 

arenarium var. arenarium), have been identified in the western portion of PTA.  The Kīpuka 

Kālawamauna Endangered Plants Habitat (7,853 ac (3,178 ha)) is located in the northwest corner of PTA 

between the impact area and the historic boundary in portions of Training Areas 18, 19, 20, and 22 

(Figure 3.9-3).  This area was designated as endangered plants habitat by the U.S. Army following the 

discovery of honohono and creeping mint and their subsequent listing as federally endangered species.  

The area also contains other rare plants (USAG-HI, 1997).   

Listed plant species are also located in Training Area 23, located at the southwestern portion of PTA 

within the Kīpuka ʻAlalā fence unit area.  Kīpuka ʻAlalā includes Kīpuka ʻAlalā North Fence Unit (1,059 

ac (429 ha)) and another where fencing was completed in April 2001 (Kīpuka ʻAlalā South Fence Unit, 

(3,945 ac (1,597 ha)) (Gene Stout and Associates et al., 2006).  The area is currently ungulate free with 

increases in populations of listed plant species.  The area is currently not used for training, and may be 

used in the future for benign training, such as steel targetry for laser aerial training (Peshut, 2011), or 

other training that can be conducted without placing listed plant species in jeopardy.  
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Table 3.9-3.  Listed Plant Species at PTA 

Scientific Name Common Name Status
1 

Federally Listed Threatened and Endangered Plants 

Asplenium peruvianum var. insulare (Syn. Asplenium 

fragile) 
diamond spleenwort, fragile fern LE 

Haplostachys haplostachya  honohono LE 

Isodendrion hosakae aupaka LE 

Kadua coriacea (Syn. Hedyotis coriacea) leather leaf sweet ear, kio‘ele LE 

Lipochaeta venosa (Syn. Melanthera 

venosa) 
nehe LE 

Neraudia ovate ma‘aloa LE 

Portulaca sclerocarpa ‘ihi makole LE 

Silene hawaiiensis Hawaiian catchfly LT 

Silene lanceolata lanceleaf catchfly LE 

Solanum incompletum popolu ku mai LE 

Spermolepis hawaiiensis Hawaiian parsley LE 

Stenogyne angustifolia var. angustifolia creeping mint LE 

Tetramolopium arenarium var. 

Arenarium 
Mauna Kea pamakani LE 

Vigna o-wahuensis no common name LE 

Zanthoxylum hawaiiense 
Hawai‘i pricklyash,  

Hawaiian yellow wood, a`e 
LE 

Festuca hawaiiensis Hawaiian fescue C 

Schiedea pubescens   Hairy schiedea C 

1Key Status:  LE – endangered; LT – threatened; C – candidate for listing 

Sources:  USAG-HI, 2010c; USAG-HI, 1997 and 2006;  

U.S. Army and USACE, 2008b;  

Hawai‘i State Department of Fish and Wildlife, website accessed 1/03/2011,  

Hawai‘i State DLNR, website accessed 1/20/2011,  

and NatureServe, website accessed 1/20/2011. 
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Figure 3.9-3.  Protected habitat at PTA 

 



Chapter 3 Affected Environment 

 

Final Environmental Impact Statement 3-82 

for the Construction and Operation of an IPBC at PTA 

Other fence units on PTA include the Pu‘u Ka Pele Fence Unit, Silene hawaiiensis Fence Unit, and 

emergency exclosures.  The Pu‘u Ka Pele Fence Unit is managed as a listed plant area and consists of 111 

ac (45 ha) that was fenced in 1981 by the DLNR to protect a large population of honohono.  This fenced 

unit is now government-owned land (Steve Evans, personal communications, 2011).  The Silene 

hawaiiensis Fence Unit is a 33 ac (14 ha) fence unit in Training Area 3 that was completed in 1999 

specifically to protect a large population of Hawaiian catchfly on PTA.  Training Area 21 has known 

occurrences of Hawaiian catchfly, as well as cave habitat for the diamond spleenwort.  The vicinity of 

Range 1 also has occurrences of Hawaiian catchfly and diamond spleenwort (USFWS, 2008). 

Although listed plants are located in some concentrated areas on PTA, these plants are also widely 

dispersed throughout the installation (USAG-HI, 2009a).  Recent vegetation studies of the KMA were 

conducted for the BA in 2003 and follow-up surveys by USAG-P Natural Resources staff in 2006 

(USAG-HI, 2010c). 

Emergency exclosures are used to fence critically endangered plants or groupings that require immediate 

fencing to minimize browsing damage.  These temporary emergency exclosures include the use of hog 

wire, concertina wire, and/or plastic construction fencing.  Plants protected by emergency exclosures 

include kio‘ele, all ma‘aloa (Neraudia ovata), ‘ihi makole (Portulaca sclerocarpa), Schiedea hawaiiensis, 

lanceleaf catchfly (Silene lanceolata), popolu ku mai (Solanum incompletum), Mauna Kea pamakani, and 

Hawai‘i pricklyash (Zanthoxylum hawaiiense). 

In 1977, USFWS designated critical habitat for the federally listed palila, which included areas at PTA.  

Critical habitat for the palila is located on two areas of PTA along the northeastern boundary of the 

installation (Figure 3.9-3).  A total of 60,185 ac (24,356 ha) of palila critical habitat is designated on the 

island of Hawai‘i; 4,218 ac (1,707 ha) of which is located on PTA.  The primary constituent elements of 

the critical habitat are large and intermediate-sized māmane and naio trees, enough space for the 

population to expand, and the full range of altitudinal and geographical sites needed by the palila for 

normal life cycle movements and response to shifting seasonal and annual patterns of flowering, seed set, 

and ensuing pod development of māmane (U.S. Army and USACE, 2008b).  On July 27, 1998, the 

USFWS issued a BO for the Saddle Road Realignment and Improvement Project (USFWS, 2008).  The 

BO established a finding of “no jeopardy” to the palila and “no adverse modification” to palila critical 

habitat was “based in large part on the conservation measures built into the project…”  To offset loss of 

palila critical habitat resulting from the planned Saddle Road realignment, the Army agreed that 4,045 ac 

(1,637 ha) of Kīpuka Alala would be palila habitat mitigation.  In order to protect and enhance a large 

portion of māmane/naio forest as potential palila habitat in Kīpuka Alala, a large fence unit was 

constructed around the area and feral ungulates were removed.  The fence was completed in January 

2001.  An MOU Regarding Implementation of the Saddle Road Palila Critical Habitat Impact Mitigation 

(1998) details the agreement between the Army, the Federal Highway Administration (FHWA), and the 

USFWS regarding Kīpuka Alala (USAEC, 2009b). 
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Listed Wildlife  

Only one listed terrestrial wildlife species, the Hawaiian hoary bat, has been observed to occur on PTA.  

Table 3.9-4 lists the status of this terrestrial wildlife species known to have occurred at PTA.   

Table 3.9-4.  Listed Wildlife Species at PTA 

Scientific Name Common Name 
Federal 

Status
1 

Mammals 

Lasiurus cinereus semotus ‘Ope‘ape‘a, Hawaiian hoary bat LE 

Sources:  USAG-HI (2010) and USAG-HI (1997) 

and Key: Status:  LE - endangered 

Invasive Species 

Invasive Plant Species 

The major invasive plant species known to occur on PTA include fountain grass (Pennisetum setaceum), 

fireweed (Senecio madagascariensis), Chandelier plant (Kalanchöe tubiflora), Banana poka (Passiflora 

mollissima), German Ivy (Senecio mikanioides), and Russian thistle (Salsola kali).  Five additional 

species are not as widespread or have limited impacts on native species and/or the landscape; these 

include creeping gloxinia (Lophospermum erubescens), balloon plant (Aesclepias physocarpa), mullein, 

Jerusalem cherry (Solanum pseudocapsicum), and bull thistle (Cersium vulgare) (USAG-HI, 2010c). 

Invasive plants, such as fountain grass, can produce substantial biomass and copious seed crops.  

Fountain grass can establish wherever substrate is sufficient for its needs, but prefers disturbed site such 

as sites that have had previous wildfires.  The spread of invasive plants or noxious weeds increases the 

potential of wildfires occurring (U.S. Army and USACE, 2008a).   

Invasive plant species are managed by USAG-P Natural Resources staff through invasive plant 

management guidance, a weed control program, and USFWS BO (2003).  Weed control consists of hand 

pulling plants within one meter of a federally listed plant, herbicide application beyond the one-meter 

boundary during favorable weather conditions, and maintenance of a weed-free zone with a gas-powered 

line trimmer.  Currently, USAG-P Natural Resources staff manages approximately 98 weed control 

buffers that range in size from 0.5 ac to 20 ac (.2 ha to 8 ha).  The weed control program promotes native 

ecosystem restoration and conservation of listed species.  Quarterly maintenance is necessary and may 

take two to three years to gain control, especially with fountain grass.  Other species, such as fireweed, 

require long-term control measures.  Fireweed is a growing problem and requires year-round 

management.  Fireweed seeds are wind-blown, quick to germinate, and invade new habitats easily.  

Chandelier plant is an aggressive invasive species in some areas, forming dense mats on ‘a‘ā lava, an 

increasing problem at PTA.  Banana poka is designated by the Hawai‘i Department of Agriculture as 

noxious and for eradication.  A woody climber, the species both self-and cross-fertilizes and is increasing 

its spread in the Kīpuka ‘Alalā fence units (USAG-HI, 2010c). 
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Invasive plants are also controlled through the use of washracks.  Washracks are provided at PTA for 

vehicles used for training activities; washracks are used to clean off weed seeds before leaving PTA to 

reduce the risk of exporting invasive and noxious weeds to other areas of the installation or Island, as well 

as minimizing threats to federally listed species (USAG-HI, 2010c).  Currently, there are two active 

washracks located near the BAAF, both temporary and self-contained that do not discharge wastewater.  

A permanent washrack facility for military vehicles has been constructed as part of the BAX. 

Invasive Wildlife Species 

Ungulates and predatory mammals are the main invasive wildlife occurring on PTA.  Ungulates present 

include feral pigs, feral sheep, feral goats, and mouflon (Ovis musimon).  Predatory mammals include 

rodents, Indian mongooses, feral dogs, and feral cats (USAG-HI, 2010c).  These mammals trample and 

remove native vegetation as well as disturb or kill native wildlife.  Ungulate activity from freely ranging 

feral pigs, goats, and sheep also can spread weed seeds.  Ungulate foraging, rooting, trampling, and weed 

transmission are responsible for altering, eroding, and degrading extensive tracts of native habitat.  

Disturbed native vegetation increases fire frequency and intensity and alters the composition and form of 

plant communities.  Such changes affect native vegetation integrity and structure that could ultimately 

affect roosting sites for the endangered Hawaiian hoary bat, as well as native plant species (USAG-HI, 

2010c).   

Recreational hunting is allowed on and near PTA; however, public hunting has been limited due to 

military training and security concerns at the installation.  Public hunting provides pressure to feral 

ungulate populations, but marginally reduces population numbers and environmental impacts resulting 

from these animals.  Fencing projects are used to keep out feral ungulates and professional animal control 

contractors are used to remove nuisance sheep and goats from fenced conservation units.  Recreational 

hunting reports are produced by the Hawai‘i Division of Forestry and Wildlife (Peshut, 2011 and U.S. 

Army Garrison-HI and U.S. Army Corps of Engineers, 1998).  Currently, hunters are required to sign in 

at the Division of Forestry and Wildlife check-in stations at Puʻuhulu or Kilohana. 

Introduced (non-native) invasive animal species control at PTA focuses on four principal areas: ungulate 

control, rodent control, other vertebrate animal control, and invertebrate control.  Invasive wildlife species 

are managed through HQDA guidance developed in consultation with the Invasive Species Council and 

compliance with EO 13112, as well as the USFWS BO (2003) (USAG-HI, 2010c).  Currently, animal 

control contractors trap for feral ungulates and feral cats/dogs within fence units (Peshut, 2011). 

Invasive Invertebrate Species 

Invasive invertebrates include wasps, ants, termites, and bees (USAG-HI, 1997; and USAG-HI, 2010c).  

Yellow jackets (Vespula pensylvanica) are also widespread on PTA, particularly in ‘ōhi ‘a lehua 

(Metrosideros polymorpha) forests.  The Argentine ant (Linepithema humile) and big-headed ant 

(Pheidole dentate) are known to be established in localized areas around the BAAF and Cantonment 

Area.  Other areas at PTA have been not been surveyed due to the scale of the landscape and ruggedness 

of the terrain.  Regardless, the Cantonment Area and the BAAF are monitored regularly as part of 

ongoing programmatic activities.  Infestations found within the Cantonment Area and BAAF are treated 

and eliminated; for all other areas of PTA and KMA, infestations are treated only when they are 

incidentally discovered.   
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Invasive invertebrates are managed through the PIP, which includes an Invasive Invertebrate Monitoring 

and Control Protocol.  The plan recommends documenting all locations of invasive invertebrates; 

verifying locations that could provide access to the installation (e.g., Kawaihae Harbor, motor pool, 

Range Maintenance and DPW storage areas); using attractants to identify new locations; and eradicating 

new introductions before an extensive spread of the species around the BAAF and Cantonment Area 

(USAG-HI, 2010c).   

3.9.4.2 IPBC at Western Range Area  

Vegetation and Habitat Types 

As reported in Shaw and Castillo (1997), the Western Range Area consists of seven main vegetation 

community types:  (1) Barren Lava; (2) Sparse Metrosideros Treeland; (3) Open Metrosideros Treeland 

with sparse shrub understory; (4) Open Metrosideros Treeland with dense shrub understory; (5) 

Intermediate Metrosideros Mixed Treeland; (6) Myoporum-Dodonaea Shrubland; and (7) Myoporum-

Sophora Shrubland with forb understory.  The recent Listed Plant Species Survey confirmed these main 

vegetation types remain at PTA (U.S. Army, 2011).   

Barren Lava is the largest cover type at PTA and occupies approximately one fourth of the installation.  

Lichen and ferns are some of the first plants to establish on the lava.  The tree, ‘ōhi ‘a lehua, and shrubs, 

‘a’ali’i, and pūkiawe, are some of the first flowering plants to colonize lava.  Fountain grass is invading 

many of the barren lava flows and changing the natural primary successional pattern on these sites (Shaw 

and Castillo, 1997).  Lava is most common cover type in the Western Range Area.  Figures 2.7-3 and 2.7-

4 in Chapter 2 show photos of the Western Range Area taken in 2010. 

The Sparse Metrosideros Treeland occurs on relatively young lava flows and represents the first plant 

community to establish on barren lava.  The overstory is dominated by ‘ōhi ‘a lehua, while the understory 

is characterized by ‘a’ali’i and pūkiawe.  At higher elevations, ‘ohelo ’ai (Vaccinium reticulatum) 

becomes frequent.  The herbaceous layer is very sparse consisting of carex (Carex wahuensis), meadow 

rice grass (Ehrharta stipoides), and fountain grass (Shaw and Castillo, 1997). 

Open Metrosideros Treeland with sparse shrub understory are some of the most important communities 

based on biodiversity and number of endangered species.  The dominant overstory species is the ‘ōhi ‘a 

lehua with ‘a’ali’i and pūkiawe are the most common understory shrub species.  Shrubland dubautia 

(Dubautia linearis) is an important interstitial shrub species in this community.  Invasion by fountain 

grass is most prevalent in this community (Shaw and Castillo, 1997). 

Open Metrosideros Treeland with dense shrub understory is similar to the Open Metrosideros Treeland 

with sparse shrub understory, except for the larger abundance of shrubs.  Overstory is dominated by ‘ōhi 

‘a lehua in this community.  ‘A’ali’i, pūkiawe, and Hawaiian hawthorn (Osteomeles anthyllidifolia) are 

the most common shrubs.  Siberian pygmyweed (Crassula sieberiana) and fountain grass are the major 

herbaceous species (Shaw and Castillo, 1997). 
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Intermediate Metrosideros Mixed Treeland is unique to the upper montane dry forests found on the 

installation.  Woody plants are pronounced within this community.  Dominant species include ‘ōhi ‘a 

lehua and kolea (Myrsine lanaiensis), māmane, and naio form a mid-story canopy.  ‘A’ali’i, Hawaiian 

hawthorn, and pūkiawe form a distinct shrub layer.  Fountain grass is heavily abundant in this community 

(Shaw and Castillo, 1997).   

Myoporum-Dodonaea Shrubland has similar distribution to the Myoporum Shrubland.  The major 

difference between these two communities is shrub density.  Shrubs are nearly three times as great in the 

Myoporum Shrubland.  The overstory is predominantly naio with a few larger ‘a’ali’i.  The understory 

shrub layer is characterized by small ‘a’ali’i and aheahea.  The herbaceous layer is dominated by fountain 

grass.  Other important herbaceous species include beggar’s-tick (Bidens alba), ripgut brome, smooth 

hawksbeard (Crepis capillaries), orchardgrass (Dactylis glomerata), black medick (Medicago lupulina), 

and German ivy (Shaw and Castillo, 1997). 

Myoporum-Sophora Shrubland with forb understory only occurs in the Kīpuka ʻAlalā region of the 

installation.  Naio and māmane are the dominant woody species.  The shrub understory layer is very 

sparse.  Weedy forbs dominate the herbaceous layer.  Purple cudweed (Gnaphalium purpureum), 

telegraphweed, horehound, and Jerusalem cherry are the common herbaceous plants (Shaw and Castillo, 

1997). 

Wildlife 

The Western Range Area is likely to contain invertebrate species, terrestrial mammals, and birds similar 

to what is found on PTA.  Ant species are not uniformly distributed at PTA; the Western Range Area may 

have some areas that are ant-free (Schnell, 2011).  More information on these species found on PTA is 

discussed above in Section 3.9.2. 

As previously mentioned, PTA does not contain water bodies to support aquatic fauna.  Therefore, there 

are no native amphibians, reptiles, fish, or marine wildlife on PTA  

Listed Vegetation and Critical Habitats  

The Western Range Area was preliminarily assessed for the potential presence of threatened and 

endangered plants species based on known vegetation community types and survey data from nearby 

conservation areas.  As previously mentioned, the Western Range Area contains seven vegetation 

community types.  These communities have been surveyed to various levels for listed plant species 

outside the impact area.  It was assumed that similar densities of listed plant species (hundreds to 

thousands of individual plants) would be present across vegetation communities inside and outside of the 

project area.  Recent survey efforts for listed plants present in the Western Range Area identified a much 

lower presence of listed plants.  Table 3.9-5 lists the actual numbers of individual plants found (U.S. 

Army, 2011).  
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A total of 26 acres of Spermolepsis hawaiiensis were found during 2010 and 2012 surveys of the Western 

Range Area Alternative.  All detected individuals were senesced because the survey was conducted 

during the dry period and plants were found having completed their life cycle.  This acreage represents 

about 5% of the approximately 550-600 known acres of S. hawaiiensis at PTA.  The Preferred Alternative 

for construction and operation of the proposed IPBC is not sympatric with the area occupied by S. 

hawaiiensis and the species may be unaffected by the proposed project (Appendix G). 

Table 3.9-5.  Actual Number of Listed Plants in the Proposed Western Range Area Alternative 

Scientific Name Common Name 
Number of 

Individuals 

Asplenium peruvianum var. 

insulare (Syn. Asplenium fragile) 

diamond spleenwort, fragile fern 1 

Zanthoxylum hawaiiense Hawai‘i pricklyash,  Hawaiian yellow 

wood, a‘e 

15 

Kadua coriacea (Syn. Hedyotis 

coriacea) 

leatherleaf sweet ear, kio‘ele 10 

Silene hawaiiensis Hawaiian catchfly 1 

 

Actual field surveys for listed plants in the Western Range Area were completed in 2010 by trained 

biologists and 2012 (Figure 3.9-4).  Working with the MEC/UXO contractor team, surveys of the 

Western Range Area location identified the federally listed plants listed in Table 3.9-4 and illustrated in 

Figure 3.9-5: diamond spleenwort (Asplenium peruvianum), Hawai‘i pricklyash (a‘e, Zanthoxylum 

hawaiiense), kio‘ele (Figure 3.9-6; Kadua coriacea), and Hawaiian catchfly (Silene hawaiiensis).  

Additional field surveys were conducted in 2012 (Appendix G). 

Complete coverage of the site was accomplished by surveyors walking transects spaced 33 ft (10 m) 

apart.  Two survey teams of up to eight surveyors each accompanied by four explosive ordnance 

specialists per team, surveyed 692 transects.  The sparse nature of the vegetation allowed surveyors to 

observe all plants present, searching for threatened and endangered plants thought to have a probability of 

occurring on the site (U.S. Army, 2011). 

No critical habitat is located in the Western Range Area Alternative. 
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Source:  USAG-HI, 2010c and 2011 

Figure 3.9-4.  Biologists surveying the Western Range Area Alternative 

 

Figure 3.9-5.  Listed plant species identified in the Western Range Area Alternative 
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Figure 3.9-6.  Federally protected Kadua coriacea 

Listed Wildlife and Migratory Birds 

No evidence of listed wildlife has been identified in the Western Range Area Alternative during recent 

survey events for listed plants (U.S. Army, 2011).  The Hawaiian hoary bat is ubiquitous at PTA and it is 

highly likely they are present in the area based on current and past Hawaiian hoary bat monitoring data at 

PTA (Schnell, 2011).  The Western Range Area Alternative contains woodland habitats that may be 

potential roosting habitat for Hawaiian hoary bats, as defined under the 2003 USFWS BO.  Per the 

January 2013 BO, the roosting habitat for Hawaiian hoary bats in the Western Range Area Alternative is 

sparse, open, and is generally not considered to be preferred roosting habitat (USFWS, 2012; Appendix 

G).  There has been one confirmed telemetry44 data point of the nēnē by the national park near the 

Western Range Area Alternative.  The nēnē has not been observed on the ground, but some preliminary 

data suggests that they may be touching down in the area south of the Western Range Area Alternative 

(Peshut, 2011).   

The Western Range Area Alternative is likely to contain migratory birds similar to those present at other 

locations on PTA (discussed above in Section 3.9.2).  No evidence of nesting areas or breeding grounds 

was found during recent survey events for listed plants (U.S. Army, 2011). 

                                                      

44 A technology that allows remote measurement and reporting of data, such as a radio transmitter.  
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Invasive Species 

Common weedy species found at the proposed Western Range Area Alternative may include fountain 

grass, purple cudweed, telegraphweed, horehound, Jerusalem cherry, Siberian pygmyweed, and meadow 

rice grass (Shaw and Castillo, 1997).  None of the weedy species are federally listed as noxious weeds.  

Fountain grass, however, is considered a state noxious weed (U.S. Department of Agriculture (USDA), 

2011a, USAG-HI, 2010c).  

The Western Range Area Alternative is likely to contain invasive wildlife and invertebrate species similar 

to those found on PTA (discussed above in Section 3.9.2). 

3.9.4.3 IPBC at Charlie Circle  

Vegetation and Habitat Types 

Based on surveys conducted in the 1980s (as reported in Shaw and Castillo, 1997), Charlie Circle 

Alternative consists of seven main vegetation community types:  (1) Barren Lava; (2) Sparse 

Metrosideros Treeland; (3) Open Metrosideros Treeland with sparse shrub understory; (4) Styphelia-

Dodonaea Shrubland; (5) Myoporum-Dodonaea Shrubland; (6) Myoporum Shrubland; and (7) 

Myoporum-Sophora Shrubland with forb understory (Shaw and Castillo, 1997).  Vegetation community 

descriptions of Barren Lava, Sparse Metrosideros Treeland, Open Metrosideros Treeland with sparse 

shrub understory, Myoporum-Dodonaea Shrubland, and Myoporum-Sophora Shrubland with forb 

understory are discussed above in Section 3.9.2. 

Wildlife 

Charlie Circle Alternative is likely to contain terrestrial mammals, invertebrate species, and bird species 

similar to those identified on PTA (see Section 3.9.2).  Ant species are not uniformly distributed at PTA; 

Charlie Circle Alternative may have some areas that are ant-free (Schnell, 2011). 

As previously mentioned, PTA does not contain water bodies to support aquatic fauna.  Therefore, there 

are no native amphibians, reptiles, fish, or marine wildlife on PTA.  

Listed Vegetation and Critical Habitats  

As previously mentioned, survey information for listed plant species has not been available for PTA’s 

impact area.  The survey conducted of the Western Range Area Alternative (Section 3.9.3.2), included 

90% of the area identified as the Charlie Circle Alternative.  Listed plant species present in Charlie Circle 

include diamond spleenwort, kio‘ele, Hawaiian catchfly, and Hawai‘i pricklyash (Shaw and Castillo, 

1997; U.S. Army, 2011).  In September 2012, a survey encompassing an additional 422 ac (171 ha) was 

conducted and a total of 322 locations of Spermolepis hawaiiensis (Hawaiian parsley) were recorded.  No 

other threatened or endangered plant species were found during the survey.  More information on these 

plants is discussed in the January 2013 BO, which is provided in Appendix G.  No critical habitat is 

located in Charlie Circle Alternative.  Table 3.9-6 lists the actual numbers of individual plants found 

within the boundaries of the Charlie Circle Alternative (U.S. Army, 2011).  
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Table 3.9-6.  Actual Number of Listed Plants in the Proposed Charlie Circle Alternative 

Scientific Name Common Name 
Number of 

Individuals 

Asplenium peruvianum var. 

insulare (Syn. Asplenium fragile) 

diamond spleenwort, fragile fern 1 

Zanthoxylum hawaiiense Hawai‘i pricklyash,  Hawaiian yellow 

wood, a‘e 

15 

Spermolepis hawaiiensis  Hawaiian parsley 132 

Kadua coriacea (Syn. Hedyotis 

coriacea) 

leatherleaf sweet ear, kio‘ele 10 

Silene hawaiiensis Hawaiian catchfly 1 

(USFWS, 2013 and U.S. Army Garrison-Pōhakuloa and CEMML, 2012)  

Listed Wildlife and Migratory Birds 

As mentioned in the Western Range Area Alternative, Section 3.9.2, no evidence of listed wildlife has 

been identified near Charlie Circle Alternative during recent survey events for listed plants (U.S. Army, 

2011).  The Hawaiian hoary bats are ubiquitous at PTA and it is highly likely they are present in the area 

based on current and past Hawaiian hoary bat monitoring data at PTA (Schnell, 2011).  The Western 

Range Area contains woodland habitats which may be potential roosting habitat for Hawaiian hoary bats, 

as defined under the 2003 USFWS BO, but described as sparse, open, and generally not considered to be 

preferred roosting habitat in the 2013 USFWS BO.  In addition, there have been sparse sightings of nēnē 

from telemetry studies by the national park near Charlie Circle Alternative.  The nēnē has not been 

observed on the ground, but some preliminary data suggests that they may be touching down in the area 

south of Charlie Circle Alternative (Peshut, 2011). 

Charlie Circle Alternative is likely to contain migratory birds similar to those found at PTA (see Section 

3.9.2).  Furthermore, no evidence of nesting areas or breeding grounds was found during the recent survey 

events of listed plants (U.S. Army, 2011). 

Invasive Species 

Common weedy species found in the Western Range Area Alternative would also likely be found in 

Charlie Circle Alternative (see Section 3.9.2).  Charlie Circle Alternative is likely to contain invasive 

wildlife and invertebrate species similar to those identified at PTA (see Section 3.9.2). 
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3.9.4.4 Cantonment Area 

Vegetation and Habitat Types 

The Cantonment Area consists of four main vegetation community types: (1) Sophora-Myoporum 

Shrubland with grass understory; (2) Eragrostis Grassland; (3) Disturbed; and (4) Chenopodium 

Shrubland (Shaw and Castillo, 1997).  It should be noted that Shaw and Castillo (1997) report on data 

from the late 1980s; current vegetation community types in the Cantonment Area will be surveyed and 

updated in the near future. 

The Sophora-Myoporum Shrubland with grass understory is the common plant community found in the 

northeastern corner of the installation.  The major overstory species include māmane (Sophora 

chrysophylla) and naio (Myoporum sandwicense).  Grasses dominate the herbaceous understory.  

Characteristic grasses of this community are ripgut brome (Bromus rigidus), hairy wallaby grass 

(Danthonia pilosa), lovegrass (Eragrostis leptophylla), perennial veldtgrass (Ehrharta calycina), and 

nodding needlegrass (Stipa cernua).  Common weedy species consist of telegraphweed (Heterotheca 

grandiflora), horehound (Marrubium vulgare), dwarf nettle (Urtica urens), and mullein (Verbascum 

thapsus) and constitute the herbaceous forbs.  Feral ungulates have negatively impacted this community 

(Shaw and Castillo, 1997). 

The Eragrostis Grassland community is found across the northern part of the installation and primarily 

occurs on Mauna Kea ash substrate but occasionally is found on broken pāhoehoe, ‘a‘ā, and cinder.  The 

major shrub in this plant community is aweoweo (Chenopodium oahuense).  Native grasses predominate, 

with the most common species of hardstem lovegrass (Eragrostis atropioides), nodding needlegrass, pili 

uka (Trisetum glomeratum), and panicgrass (Pancium tenuifolium).  Weedy forbs consist of redstem 

stork’s bill (Erodium cicutarium), telegraphweed, hyssopleaf pepperweed (Lepidium hyssopifolium), 

muster John Henry (Tagetes minuta), puncturevine (Tribulus terrestris), mullein, and golden crownbeard 

(Verbesina encelioides) and have invaded much of the area (Shaw and Castillo, 1997). 

The Disturbed and Chenopodium Shrubland vegetation communities are discussed below in Vegetation 

and Habitat Types. 

Wildlife 

Invertebrates 

The Cantonment Area is likely to contain invertebrate species similar to what is found in and around the 

General Range Area. 

Amphibians, Reptiles, and Fish 

PTA does not contain water bodies to support aquatic fauna.  Therefore, there are no native amphibians, 

reptiles, fish, or marine wildlife on PTA (USAG-HI, 2010c). 

Terrestrial Mammals 

The Cantonment Area is likely to contain terrestrial mammals similar to what is found in and around the 

General Range Area.  More information on terrestrial mammals found on PTA is discussed in Section 

3.9.2.   
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Birds 

Some of the bird species noted at PTA may be found within the Cantonment Area. 

Listed Vegetation and Critical Habitat  

Two listed plants have been previously identified in the Cantonment Area.  The Hawaiian catchfly (Silene 

hawaiiensis), a federally listed threatened shrub, and ʻakoko (Chamaesyce olowaluana), a species of 

concern, have been observed north of the BAAF.  The Hawaiian catchfly has not been recorded in this 

area for several years and no longer persists in the area which has been impacted by the construction of 

the new Saddle Road (Schnell, 2011).   

The Cantonment Area has a Rare Plant Propagation Facility (type of greenhouse) that is used for listed 

plant species management at PTA.  This shelter is used to raise dryland plants unable to propagate at 

lower elevations.  Once these plants are ready for outplanting, the plants are moved to completely natural 

environments.  Attempts are made to propagate all federally listed plant species found at PTA.  The 

facility emphasizes federally listed species, but it is not necessarily limited to these species.  The goal is to 

produce plants for outplanting to hasten species recovery and to provide hardened plants for revegetation 

projects.  Outplantings include fencing to minimize grazing damage (Gene Stout and Associates et al., 

2006).  

Critical Habitat 

No critical habitat is located in the Cantonment Area. 

Listed Wildlife and Migratory Birds 

The endangered Hawaiian hoary bat has been sighted in the Cantonment Area (Peshut, 2011).  Table 3.9-

2 identifies the known protected species and migratory birds at PTA (USAG-HI, 2010c).   

The following migratory birds may be present at the Cantonment Area of PTA: Apapane, barn owl, 

Hawaiian goose (nēnē, endangered), Hawaiian hawk (Io, endangered), Pueo, house finch, northern 

cardinal, northern mockingbird, Pacific golden plover, and sky lark (Schnell, 2011). 

Invasive Species 

Invasive Plant Species 

Common weedy species found in the Cantonment Area consist of telegraphweed, horehound, dwarf 

nettle, mullein, redstem stork’s bill, hyssopleaf pepperweed, muster John Henry, puncturevine, golden 

crownbeard, yellow sweetclover (Melilotus indica), ripgut brome, and field mustard (Brassica 

campestris) (Shaw and Castillo, 1997).  Introduced plants are managed by their ranking, which is based 

on invasiveness, extent, ability to outcompete native species, amount of fine fuel created, and the ability 

to be contained.  Two species, fountain grass and fireweed, are ranked highest in need of control (USAG-

HI, 2010c). 

Invasive Wildlife Species 

The Cantonment Area is likely to contain invasive wildlife species similar to that found on PTA.   
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Invasive Invertebrate Species 

The Cantonment Area is likely to contain invasive invertebrate species similar to that found on PTA.  

3.9.5 Biological Resource Uses Surrounding PTA  

Vegetation and Habitat Types 

As discussed in Section 3.9, Hawai‘i is home to many endemic and native species of flowering plants, 

birds, and wildlife.  The vegetation surrounding PTA is similar to the community types on PTA, however, 

ungulates roam these areas trampling habitat for many plant species.  Listed plant species and other 

endemic species are mostly prevalent in federally protected areas such as PTA and state lands (Peshut, 

2011). 

Wildlife 

Invertebrates 

An estimated census of invertebrates on Hawai‘i consists of approximately 8,000 species of insects and 

over 1,000 species of endemic snails.  Invertebrate species within the surrounding area of PTA are likely 

to be similar to the types of invertebrates found on PTA (USAG-HI, 1997). 

Amphibians and Reptiles 

No native amphibians or reptiles are located on any of the Hawaiian Islands (U.S. Army and USACE, 

2008b).  

Terrestrial Mammals 

Mammals at PTA are introduced and include feral goat, sheep, and pig, which, along with rat species, 

mongoose, mouse, domestic cattle, domestic horses, and feral dogs and cats; all are generally considered 

nuisance species (USAG-HI, 2010c).  Sheep and goats are the predominant ungulates that remain within 

PTA fence units.  A large scale fencing project is mandated for construction in the future to prevent 

ungulates from trampling plants at PTA (Peshut, 2011).   

Birds 

Over 100 species of birds are found on Hawai‘i.  Sixty-nine of these birds species recorded from 

historical times are considered endemic.  Bird species within the surrounding area of PTA are likely to be 

similar to the types of bird species found on PTA (USAG-HI, 1997). 
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Listed Vegetation and Critical Habitats 

Hawai‘i has 279 listed federally threatened and endangered plant species.  The majority of these plants 

are listed as endangered (USACE, 2005).  As mentioned above, listed plant species are mostly prevalent 

in federally protected areas such as PTA and state lands.  The area surrounding PTA has a limited 

distribution of listed plant species, which may only be found on state or private lands (Peshut, 2011). 

The USFWS has established critical habitat for 46 plants on the island of Hawai‘i.  Critical habitat is 

mostly located in remote rugged locations of no real development value (U.S. Army and USACE, 2008a).  

Palila critical habitat is the only critical habitat located within and adjacent to PTA (extends to the 

northeast of PTA) (Figure 3.9-3) (USFWS, 2008).  The Mauna Loa and Mauna Kea State forest reserves 

as well as the Kīpuka Ainahou Nēnē Sanctuary border PTA. 

Listed Wildlife and Migratory Birds 

Hawai‘i has two federally endangered mammals and 30 listed federally threatened and endangered birds.  

Listed mammals include the Hawaiian hoary bat and Hawaiian monk seal.  The majority of birds are 

listed as endangered (USACE, 2005).  There have been recent sightings of the endangered Hawaiian 

hoary bat feeding at night at elevations between 15 ft to 500 ft (5 m to 200 m) above ground level in the 

surrounding area (Peshut, 2011).  Hawaiian monk seals are not in the area given the distance from the 

coastline and the lack of water.   

There are approximately 24 birds state-wide that are protected under the MBTA (USFWS, 2010).  

Migratory bird species within the surrounding area of PTA would be similar to the types of migratory 

birds found on PTA (Table 3.9-1). 

Listed Invertebrates 

Hawai‘i has two federally listed endangered terrestrial invertebrate species, the Blackburn sphinx moth 

(Manduca blackburni) and the Hawaiian picture wing flies (Drosophilidae spp).  Both of these 

invertebrates have restricted habitat and are prone to habitat loss (USFWS, 2011).  

Invasive Species 

There are approximately 95 state-listed noxious weeds in Hawai‘i (USDA, 2011b).  Invasive plant species 

within the surrounding area of PTA are likely to be similar to the types of invasive plants found on PTA. 

There are at least 19 invasive mammal species found on Hawai‘i.  Other terrestrial invasive vertebrate 

species include birds (55 species), reptiles (24 species), and amphibians (six species) (State of Hawai‘i, 

2008a).  As mentioned above, sheep and goats are the predominant ungulates found along the PTA border 

(Peshut, 2011).  

As previously mentioned, Hawai‘i has approximately 8,000 species of insects.  More than 2,000 of these 

are introduced species that have become established in the wild in Hawai‘i (USAG-HI, 1997).  It is 

estimated that 15 new species establish every year and a proportion of those are likely to be considered 

nuisance species.  Hundreds and sometimes thousands of arthropod species are detected every year in 

goods shipped to Hawai‘i (State of Hawai‘i, 2008a).  
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3.10 CULTURAL RESOURCES 

3.10.1 Introduction 

There are multiple federal regulations that protect historic and cultural resources.  The NHPA (16 U.S.C. 

§470) directs the federal government to consider the effects of its actions on historic and cultural 

resources under Section 106 through a four-step compliance process (initiate, identify, assess, and 

resolve).  The NHPA established the National Register of Historic Places (NRHP) (National Register) as 

the U.S. government's official list of districts, sites, buildings, structures, and objects deemed worthy of 

preservation (16 U.S.C. §470a(a)).  It is noteworthy, however, that the law does not necessarily mandate 

preservation but does require a carefully considered decision making process. 

DoDI 4715.16 (2008) defines a cultural resource as any of the following: 

 Historic properties as defined under NHPA as a building, structure, site, district, or object eligible 

for or included in the National Register established under Section 101(a).; These include 

archaeological sites, traditional cultural properties (TCP), and properties of religious and cultural 

significance to Native Americans or Native Hawaiians.  A TCP is a property that is associated 

with cultural practices or beliefs of a living community that are rooted in the community’s history 

and are important in maintaining the continuing cultural identity of the community. 

 Cultural items, as that term is defined in Section 2(3) of the Native American Graves Protection 

and Repatriation Act (NAGPRA, 25 U.S.C. §3001(3)).  NAGPRA provides a process for federal 

agencies and museums to return certain Native American cultural items -- human remains, 

associated and unassociated funerary objects, sacred objects, or objects of cultural patrimony -- to 

lineal descendants, and culturally affiliated Indian tribes and NHO.  It includes provisions for 

unclaimed and culturally unidentifiable Native American cultural items, intentional and 

inadvertent discovery of Native American cultural items on federal and tribal lands, and penalties 

for noncompliance and illegal trafficking. 

 American Indian, Eskimo, Aleut, or Native Hawaiian sacred sites as identified in EO 13007 for 

which access is protected under the American Indian Religious Freedom Act (AIRFA, 42 U.S.C. 

§1996). 

 Archaeological resources, as that term is defined in Section 3(1) of the Archaeological Resources 

Protection Act of 1979 (ARPA).  These include any material remains of human activities that are 

of archaeological interest as determined under ARPA regulations; and, 

 Archaeological artifact collections and associated records as defined under 36 CFR Part 79: 

Curation of Federally Owned and Administered Archaeological Collections.  Under these 

guidelines, collections include material remains, such as artifacts, objects, specimens, and other 

physical evidence, that are excavated or removed during a survey, excavation, or other study of a 

prehistoric or historic resource.  Associated records include original records (or copies thereof) 

that document efforts to locate, evaluate, record, study, preserve, or recover a prehistoric or 

historic resource. 

  

http://en.wikipedia.org/wiki/United_States_government
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Projects within Hawai‘i must also consider the impacts on the culture of Native Hawaiians.  

Consideration must be given to Native Hawaiian concepts, culture, and landscapes.  The Final 

Environmental Impact Statement, Permanent Stationing of the 2/25th Stryker Brigade Combat Team 

(SBCT) (U.S. Army and USACE, 2008a) defines five  cultural landscape types that reflect the importance 

of culturally significant natural resources and man-made resources such as archaeological sites.  They 

include the following:  

 Areas of naturally occurring or cultivated resources used for food, shelter, or medicine 

 Areas that contain resources used for expression and perpetuation of Hawaiian culture, religion, 

or language 

 Places where known historical and contemporary religious beliefs or customs are practiced 

 Areas where natural or cultivated endangered terrestrial or marine flora and fauna used in Native 

Hawaiian ceremonies are located or where materials for ceremonial art and crafts are found 

 Areas that provide natural and cultural community resources for the perpetuation of language and 

culture, including place names and natural, cultural, and community resources for art, crafts, 

music, and dance. 

Under Section 106 of the NHPA (implemented by 36 CFR Part 800), a federal agency must take the 

effects of a proposed project on historic properties into account.  The Section 106 consultation is 

conducted concurrently with the NEPA process.  An Area of Potential Effect (APE) must be identified to 

ensure that impacts on historic properties within the APE can be fully evaluated.  The APE is determined 

by the scale and scope of the undertaking.  The APE, for example, in many cases may be larger than the 

actual proposed project site as indirect as well as direct effects are taken into consideration.   

The identification of potential historic properties is accomplished through research and survey within the 

project APE.  If historic properties eligible for listing on the National Register are identified in the APE, 

the federal agency evaluates the potential effects of the project on these resources.  If the federal agency 

determines, in consultation with the SHPD and other parties, that the project will have an adverse effect 

on historic properties, consultations continue to identify appropriate mitigation for the effects of the 

project.  

For the IPBC, USAG-Pōhakuloa (USAG-P) entered into Section 106 consultation with the SHPD, ACHP, 

Office of Hawaiian Affairs (OHA), and other parties.  Under the ACHP regulations, a federal agency may 

consult with the SHPD and other parties to prepare a PA when, among other circumstances, the effects on 

historic properties cannot be fully determined prior to approval of an undertaking and where other 

circumstances warrant a departure from the normal Section 106 process.  A PA records the terms and 

conditions agreed upon to resolve the potential adverse effects of a federal agency program, complex 

undertaking, or other situations.”  (paraphrasing 36 CFR 800.10(t)).  It can be used when the effects of a 

proposed action from complex projects or multiple undertakings similar in nature are not fully known.45  

A PA differs from a Memorandum of Agreement (MOA) in that an MOA is used to resolve known or 

definable adverse effects on historic properties that will result from a proposed action.  A PA is a tool for 

implementing approaches that do not follow the normal Section 106 process in order to streamline and 

                                                      

45 www.achp.gov/progalt 
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enhance historic preservation and project delivery efforts.  The project-specific PA for the IPBC outlines 

procedures the Army will follow to complete the Section 106 review for and mitigate the effects of the 

construction and operation of the IPBC (refer to Section 4.10 and Appendix D).  

While alternatives to proposed actions can negate or lessen adverse effects to cultural resources, 

sometimes there are outside issues, such as funding or safety, that do not allow for an alternative that does 

not impact cultural resources. 

Impacts can include, but are not limited to, destruction of archaeological sites, significant changes to 

viewshed (see Section 3.3 Visual Resources), destruction of traditional sites, and changing or demolishing 

a historic building, structure, object or district.  Mitigation is used to offset the effects of federal projects 

on cultural resources.   

At PTA, over 40 archaeological investigations (Table 3.10-1) have been conducted, with a significant 

increase in these studies since the mid-1980s.  Many previous studies covered large areas by helicopter 

survey, which only identifies very large sites.  Site types identified at PTA include transportation features 

(trails and trail markers); occupation sites (lava tubes, blister caves, overhang shelters, and stone 

foundations); lithic resource sites (e.g., quarries and workshops); ritual sites that often consist of 

platforms, many of which include upright stones as a structural element; excavated-pit features; historic 

features (walls and enclosures); and military modifications/impacts (Thurman et al., 2013).   

The Army has entered into a cooperative agreement with the Research Corporation of the University of 

Hawai‘i at PTA; the Research Corporation has provide archaeological services since 2000 and currently 

employs six archaeologists.  The results of this work are available in annual reports at the Internet Web 

site address: http://manoa.Hawaii.edu/hpicesu/pta.htm. 

Table 3.10-1.  Sample of Previous Archaeological Studies Conducted at PTA 

Date Type of Investigation Reference Training Area 

1957  Inventory of SIHP # -5000* and -5001  Hansen 1964  Impact Area  

1977  Reconnaissance Survey of 2.6% of PTA  Rosendahl 1977  4, 6, 14, and 22  

1982  Reconnaissance of jeep trail and firebreak  Kam 1982a  22  

1982  Reconnaissance of firebreak route at PTA  Kam 1982b  22  

1982  Aerial survey of Pu‘u Pa and Humu‘ula  Hommon 1982  Outside PTA 

boundary  

1983  Research design for archaeology at PTA  Hommon and Ahlo 

1983  

n/a  

1983  Field check of SIHP # -5003 PTA (not relocated)  Cox 1983a  4  

1983  Reconnaissance of firebreak route at PTA  Cox 1983b  18,19,22, and 

Impact Area  

1983  Detailed surface survey of Bobcat Trail Cave 

(SIHP # -5004) at PTA  

M. Rosendahl 1983  22  

1984  Reconnaissance of five land parcels at PTA  Streck 1984  5, 6, and 9  

1985  Aerial reconnaissance of the MPRC at PTA  Streck 1985  23  

1985  Reconnaissance of Bobcat Trail and MPRC Areas  Streck 1986b  23  

1985  Intensive survey and testing of Bobcat Trail Cave 

(SIHP # -5004) at PTA  

Haun 1986  22  

http://manoa.hawaii.edu/hpicesu/pta.htm
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Date Type of Investigation Reference Training Area 

1986  Aerial reconnaissance of revised MPRC at PTA  Streck 1986a  23  

1986  Reconnaissance of Kaumana- Ke‘āmuku  

transmission line and Saddle Road powerline  

Barrera 1986, 1987  n/a  

1986  Reconnaissance of Saddle Road shoulder project  Rosendahl and 

Rosendahl 1986  

n/a  

1986  Aerial and ground reconnaissance of various land 

parcels  

Watanabe 1986  22 and 23  

1987  Inventory survey and testing of MPRC and Bobcat 

Trail Road at PTA 1989  

Athens and Kaschko 

1989  

23  

1990  Survey of new baseline of MPRC at PTA  Streck 1990  23  

1991  Archaeological assessment and sensitivity map at 

PTA  

Hammatt and Shideler 

1991  

n/a  

1992  Aerial and ground reconnaissance of MPRC at 

PTA  

Reinman and Schilz 

1994  

22 and 23  

1992  Data recovery of MPRC at PTA  Reinman and Schilz 

1994  

22 and 23  

1992  Analysis of radiocarbon dates and site types in the 

Saddle Region  

Streck 1992  n/a  

1993  Survey and testing for the Saddle Road 

improvement project at PTA  

Welch 1993  n/a  

1993  Aerial and ground survey of Red Leg Trail at PTA  Shapiro et al. 1998  21 and Impact 

Area  

1994  Aerial and ground survey of two land parcels at 

PTA  

Shapiro and Cleghorn 

1998  

5 and 22  

1994  Regional synthesis of Hāmākua District  Cordy 1994  n/a  

1996  Assessment of Bobcat Trail Cave (SIHP # -5004) 

at PTA  

Cleghorn and Williams 

1997  

22  

1996  Implementation of Bobcat Trail Cave assessment 

(SIHP # -5004) at PTA 1997  

Cleghorn and Clark 

1997  

22  

1996  Survey of Saddle Road  Langlas et al. 1998  n/a  

1996  Reconnaissance of four  areas Training Area 21  Williams 2002b  21  

1997 

-8  

University of Hawai‘i Field schools (Training 

Area 5)  

Bayman et al. 2001  5  

1998  Reconnaissance survey, inventory survey and 

selected testing in Training Area 21 east of Red 

Leg Trail  

Williams 2002a  21  

2002  Re-survey of 2,900 ac (1,174 ha) south of Saddle 

Road and east of Red Leg Trail; and evaluation of 

chill glass quarry complex identified therein.   

Roberts et al. 2004  5 and 21  

2002  Reconnaissance survey of 8,710 ac (3,525 ha) for 

BAX/Anti-Armor Live-fire and Tracking Range 

(AALFTR); 24,000 ac (9,713 ha) for  Ke‘āmuku 

Land Purchase; and PTA Trail  

Roberts et al. 2004  7, 21, and 

Impact Area  

2003  Reconnaissance of Training Areas 1, 3, and 4  Roberts et al. 2004  1, 3, and 4  

2003  Reconnaissance survey for SBCT Go/No Go 

Maneuver Areas at PTA  

Desilets et al. 2005  6, 9, 12-16, and 

19  
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Date Type of Investigation Reference Training Area 

2003  Phase II archaeological research of proposed BAX 

and AALFTR for SBCT  

Robins et al. 2006  5, 7, and 21  

2003  Phase II intensive survey and data collection at 

archaeological sites in the KMA  

Robins et al. 2005  KMA  

2006  Phase II Archaeological Survey for Significance 

Determination of Cultural Resources in SBCT 

Go/No Go Maneuver Areas and a 1,010 ac (409 

ha) Area Near Pu‘u Ke‘eke‘e  

Brown et al. 2006  6, 9, 12-16, 19, 

and KMA  

2006  Reconnaissance survey of trail SIHP # -19528 on 

lands of PTA  

PTA DPW-Cultural 

Resources, no date 

 22  

2007  Phase II archaeological investigations of an 

excavated pit complex, SIHP # -23621, at PTA  

Taomia 2007  11T  

2010  Archaeological Survey of Training Area 22 and 

PTA Trail SIHP # -19528  

Wilkinson et al., 2012 22  

* All SIHP #s begin with the prefix 50-10-30 unless otherwise noted. 

Source:  Thurman et al., 2013 

3.10.2 Region of Influence 

Section 3.10.4 provides a discussion of the cultural resources found at the proposed IPBC alternative 

locations and potential impacts on those resources (Section 4.10) with mitigation measures as outlined in 

the PA to reduce the significance of potential impacts from the Proposed Action.  The ROI for the IPBC 

is the APE, which encompasses both IPBC alternatives and required infrastructure in order to fully assess 

effects to cultural resources as a result of the proposed undertaking (Figure 3.10-1).  The APE and 

cultural resources for the IPBC alternatives are discussed in Section 3.10.4. 

3.10.3 Native Hawaiian History and Tradition 

The following information is from the SBCT transformation Final EIS (U.S. Army and USACE, 2004): 

3.10.3.1 Native Hawaiian History and Tradition 

PTA is part of a larger cultural landscape that includes the sacred mountain Mauna Kea.  Research by 

Pualani and Edward Kanahele (1999), Kepā and Onaona Maly (1997, 1999, 2005), Holly McEldowney 

(1982), Charles Langlas (Langlas et al., 1998), and Usha Prasad and Keone Nunes, among others, has 

helped to identify some of the factors that make the area spiritually and historically one of the most 

important places in Hawaiian tradition and history.  Kepā and Onaona Maly have also provided context 

for the cultural landscape of the Waiki‘i area to the west including the Ke‘āmuku Parcel (2002) and the 

Humu‘ula and Pi‘ihonua area to the east (2004). 
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The importance of Mauna Kea and the surrounding landscape can be seen in the many legends and oral 

histories that describe events and uses of the area (Maly, 1999; Maly & Maly, 2002, 2004, 2005).  

Archaeological remains provide another line of evidence for past uses of this area.  The region in which 

PTA is located contained a resource zone that supported traditional activities that included bird hunting 

for feathers and meat, quarrying volcanic glass, and lithic workshop locations for manufacturing tools 

made from Mauna Kea basalt.  The Saddle Region has numerous trails and served as a passage for 

travelers moving both cross-island and to the Mauna Kea and Mauna Loa summits.  Oral traditions 

describe travel, search for resources, and battles in the Saddle Region as well as construction of ritually 

and socio-politically significant structures.  Testimonies and informant reports from the 19th century 

largely discuss resource procurement in the area, with associated travel. 

Cave shelters are abundant due to the extensive natural lava tube systems in the area.  These cave shelters 

provided refuge from the elements and, because there is relatively low rainfall within the region, served as 

a source of limited water.  Archaeologists hypothesize that ancient Hawaiians practiced specialized 

economic activities in this uplands area.  Radiocarbon dating of PTA sites (primarily caves) indicates use 

of the area throughout human habitation.  Archaeological evidence indicates that during the pre-contact 

period people sought resources unique to the Saddle Region, including basalt, volcanic glass, and nesting 

seabirds.  Some reports indicate the presence of burials at PTA (Haun, 1986; Athens and Kaschko, 1989; 

Reinman et al., 1998; Robins, Desilets & Gonzalez, 2007).  Excavated pits in the Saddle Region were 

probably used for enhancing bird (petrel) habitat (Hu et al., 1996; Moniz-Nakamura, 1999; Williams, 

2002a, 2002b).  Experimental efforts to grow sweet potatoes at PTA have failed to produce tubers 

(Moniz-Nakamura, 1999; Cultural Surveys Hawai‘i, 2012).  Climatic conditions have not changed 

substantially since the period when Native Hawaiians frequented the PTA area, and therefore it is unlikely 

that they grew sweet potatoes in this area.  There is also evidence of ritual activity in the PTA area in the 

presence of shrines, upright stones, and possible offerings. 

The Ahu a ‘Umi heiau on the slopes of Hualālai south of PTA is said to have been built by the legendary 

chief ‘Umi a Līloa around A.D. 1600.  Both ‘Umi and his father, Līloa, are credited with unifying the 

island of Hawai‘i during their respective lifetimes.  ‘Umi is credited with creating the system of land 

division that persisted through the end of the traditional era.  In addition to Ahu a ‘Umi at the Kona 

boundary, ‘Umi is credited with building three other ahu at the boundaries of the other districts bordering 

Hāmākua, seat of his authority inherited from Līloa – at Pu‘u Ke‘eke‘e on the Kohala boundary, at Hale 

Pōhaku on the Hilo boundary, and at Pōhaku Hanalei on the Ka‘ū boundary on the slopes of Mauna Loa.  

In a broad sense, the entirety of Mauna Kea is considered holy.  From cultural practitioners to academic 

specialists to oral history informants, that sacredness has been expressed in a number of different ways 

that are briefly summarized here. 
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Figure 3.10-1.  APE for the proposed IPBC at the Western Range Area and Charlie Circle 

Alternatives 

Attempts to translate the Hawaiian sense of Mauna Kea’s spiritual meaning for a general audience often 

focuses on two concepts, hiapo (first-born, recipient of special privileges and responsibilities) and lōkahi 

(unity or harmony).  The mountain is seen as the first-born child of Wākea and Papa, the original father 

and mother, and thus genealogically senior to living humans.  Mauna Kea is also seen as the piko or navel 

through which the island of Hawai‘i came into being.  In addition, its proximity to the heavens provides a 

place to commune with the gods and therefore contributes to its sanctity.   

This sense of Mauna Kea as a living elder and holder and transmitter of tradition complements a sense of 

lōkahi, in which the mountain participates in the larger cycle of life, where each element has a crucial part 

to play.  For example, Mauna Kea’s height attracts clouds, which bring precious rain.  Through hiapo the 

mountain reaches up to the sacred realm, while through lōkahi it reaches out to the natural world - 

traditionally Hawaiians did not see those two realms as separate.  There is a reciprocal relationship 

between those with the role of hiapo and other members of the family to care for each other, and this is 

expressed by Hawaiians in the need to care for Mauna Kea (University of Hawai‘i, 2009). 
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Several deities are associated with Mauna Kea, perhaps most famously Poli‘ahu, the snow goddess of the 

summit, and Lilinoe, embodying the mist and rain of the Pōhakuloa area.  Both goddesses are embodied 

in cinder cones (pu‘u) in the summit area, as is Kūkahau‘ula.  In legend, the region was also the scene of 

conflict between Poli‘ahu and the fire goddess Pele.  In geologic terms, this conflict can be seen in the 

ancient meeting of volcanic fire and mountain ice that produced exceptionally high-quality basalt prized 

by traditional adze makers. 

Water is an important part of the mountain’s sacred aspect.  These sacred water sources include springs 

and their importance as part of cultural landscapes, rain clouds attracted by the peak, mist and snow 

representing its deities, and the icy water of Lake Waiau near the summit, prized for use in religious and 

medical practice.  Water that had not touched the ground was considered especially precious, whether it 

was collected in the cupped part of a taro leaf, in high Lake Waiau, or in the top of a bamboo shoot.  

Interestingly, the ahupua‘a46 that stretches from the Hāmākua shore to include both Mauna Kea and 

Mauna Loa peaks and much of the land base for PTA is named Ka‘ohe, or bamboo—a plant that was 

often used as a water carrier. 

3.10.3.2 Traditional Activities 

It is considered unlikely that the chilly heights of the Saddle area and above were ever the site of 

permanent homes, but many people passed through the region in pursuit of the unique natural resources 

available.  These individuals included bird hunters, gatherers of various plants and other forest resources, 

and craftsmen in search of high quality wood and fine quality basalt for adze manufacturing.  Lava that 

cooled quickly on the frigid mountaintop beneath Pleistocene glaciers yielded an especially fine-grained 

form of basalt that could be turned into high quality adzes and other tools in the days before metal was 

available.  Quarry sites were probably workshops, with associated shrines and temporary dwellings 

located in caves at lower warmer elevations, some of them within PTA.  There is also a quarry on Mauna 

Kea for production of the sinkers attached to octopus lures; these were made of a more porous basalt than 

the adzes, but it appears that material for them was sought on Mauna Kea as well. 

Craftsmen turned to the upland forest when they needed particularly large trees from valuable upland 

hardwoods such as koa and ōhi'a.  It is not clear that they would actually have come to the PTA area for 

large ōhi'a trees for temple figures, and the koa trees used for canoes do not grow at PTA or not to the size 

used for canoes.  There is a lot of upland forest with large koa and ōhi'a trees before reaching the Saddle 

Region of the island of Hawai‘i (Malo, 2006).  The upper slopes were considered more sacred than the 

lower forests and were left alone as much as possible as conservation areas; when one of the larger and 

more valuable trees was taken, a major offering, often a human sacrifice, was given in return. 

  

                                                      

46 Ahupua‘a are the next order of land division smaller that the district, and extend from the mountains to the sea 

crossing sufficient ecological zones to support a community.  Very few are actually wedge-shaped, and Ka‘ohe 

becomes immense in the Mountain Lands, though it is narrow at the sea. 
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Perhaps the most valuable of the traditional forest resources were birds.  Songbirds were hunted for their 

plumes, and seabirds that nest in the Saddle Region were hunted as food.  Participants in early 20th 

century interviews remembered a variety of bird-catching techniques, from tethering a live ‘Io next to a 

trap, to setting tiny nooses alongside lehua blossoms, to inserting a gummed stick into a shallow cave to 

catch ‘ua‘u chicks, a delicacy reserved for the ali‘i.
47

  Most techniques required a great deal of finesse and 

patience and, in the case of the larger birds, strength and speed as well.  Natural holes in the lava beds 

may have been improved to make them more attractive nesting places.  Birds hunted for their feathers 

were, hunters recalled, released again in viable condition (Reinman et al., 1998; Moniz-Nakamura, 1999). 

Ungulates were introduced to Hawai‘i in 1792 by Captain Vancouver.  The cattle in particular were 

originally protected by a kapu that prevented hunting; after the populations grew the kapu was 

periodically lifted to allow hunting, and then re-instated to allow the population to grow again.  After the 

Mahele in the mid-19th century which introduced private land ownership to Hawai‘i, ranches developed 

on the foundation of feral cattle caught in the mountains.  Cattle hunting was a living for most of those 

who pursued it in the first half of the 19th century, and the Crown hired people to cull the herds, going so 

far as to import vaqueros from Mexico (including California and other parts of the modern U.S. 

Southwest) to teach Hawaiians their trade as well as to help cull the herds (see Bergin 2004).   

People using the upland resources, as well as people traveling cross-island, developed a network of trails 

in the prehistoric and early historic eras.  Some of those trails are now underneath lava flows, others lie 

under modern roads, and others may be of questionable location and antiquity, but it is clear that a 

number of trails crossed the Saddle Region connecting the various coastal districts around the island with 

one another.  The Ahu a ‘Umi heiau derives some of its importance from its location at the juncture of 

several of these trails. 

The sacredness of the area and Native Hawaiian connection to the Mauna Kea landscape manifests itself 

in many ways.  Oral testimony (Maly, 1997) has revealed a number of activities and traditional practices 

that have been less documented than the ones described above, possibly because they are not as readily 

reflected in the archaeological or archival record.  Some of these practices involve secret family worship, 

a place of refuge from enemies, and a general sense of the magical deity-inspired restorative and healing 

power of the higher elevations of Mauna Kea.  Prayer and worship are reported to continue to this day 

(Maly, 1997; Maly & Maly, 2005). 

Water from Lake Waiau, a small lake on the summit platform of Mauna Kea, is considered sacred and is 

associated with the god Kåne.  Healing power and a spiritual connection is associated with the water, and 

it is still used by Native Hawaiians.  Many generations are reported to have deposited their children’s 

umbilical cords (piko) into the lake, as well as on the summit peak of Pu‘u o Kūkahau‘ula; this tradition is 

still practiced by some families (Maly, 1997; Maly & Maly, 2005).  In addition to reported historic 

burials, some continue to spread the cremated remains of their deceased loved ones on Mauna Kea (Maly, 

1997; Maly & Maly, 2005). 

                                                      

47 In ancient Hawaiian society, ali‘i was a hereditary chiefly or noble rank consisting of the high and lesser chiefs of 

the various realms in the islands. The ali‘i governed with divine power called mana. The ali‘i were the highest class, 

ranking above both kahuna (priests) and maka‘āinana (commoners). 
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The landscape and forms of Mauna Kea and Mauna Loa were used as navigation aids both at sea and on 

land.  Mountains to this day are used as physical and emotional benchmarks that help people regain their 

sense of place.  Astronomy, although an important Native Hawaiian traditional component, has not been 

directly tied to Mauna Kea in the archival record.  Because of the “significant association of gods and 

deity whose forms are seen in the heavens and whose names are also commemorated at locations on 

Mauna Kea…it is very likely that practices of the native kilo hoku (those who studied the stars) occurred 

on Mauna Kea” (Maly, 1999, 20). 

As reported in the SBCT transformation Final EIS (U.S. Army and USACE, 2004), the area of the cloud 

line is considered wao akua (inhabited by gods and spirits, the creators of life), and as such, the kama 

‘aina48 (children of the land) have an even greater respect for these higher elevations.  Most of the 

population were commoners, or maka‘āinana, whose daily activities did not involve lands in the wao akua 

region and were not likely to have visited.  However, an elite few, the akua (gods), ali‘i (royalty), or 

kahuna (priests) of high rank, and the class of specialized practitioners who gathered resources or 

worshipped in the wao akua and mountain region areas in which they practiced cultural activities made 

use of natural resources and cared for both natural and cultural resources in the area. 

It is difficult to describe the emotional and spiritual link that exists between Native Hawaiians and the 

natural setting.  Hawaiians generally believe that all things in nature have mana, or a certain spiritual 

power and life force.  A custodial responsibility to preserve the natural setting is passed from generation 

to generation, and personal strength and spiritual well-being are derived from this relationship.   

3.10.3.3  Native Hawaiian Sovereignty 

Hawai‘i became a territory of the U.S. in 1898, and it became the 50th state of the U.S. in 1959.  The 

overthrow of the Kingdom of Hawai‘i and subsequent loss of Native Hawaiian Sovereignty continues to 

be an issue of great concern, and the source of many comments during the scoping period of this EIS.  

The 103rd Congress issued a joint resolution in 1993 that “acknowledge(d) the 100th anniversary of the 

January 17, 1893, overthrow of the Kingdom of Hawai‘i, and (offered) an apology to Native Hawaiians 

on behalf of the U.S. for the overthrow of the Kingdom of Hawai‘i.”  The resolution was signed into law 

(Public Law 103-150) by President Clinton.   

On September 13, 2007, the Declaration on the Rights of Indigenous Peoples was adopted by the General 

Assembly of the United Nations.  While this was initially opposed by the U.S. the U.S. now supports this 

declaration.  In announcing its support of the declaration, the U.S. stated: 

“The United States supports the Declaration, which - while not legally binding or a statement of current 

international law - has both moral and political force.  It expresses both the aspirations of indigenous 

peoples around the world and those of States in seeking to improve their relations with indigenous 

peoples.  Most importantly, it expresses aspirations of the United States, aspirations that this country 

seeks to achieve within the structure of the U.S. Constitution, laws, and international obligations, while 

also seeking, where appropriate, to improve our laws and policies. 

                                                      

48 “kama 'aina” is a term used for people born in Hawai‘i, however, Native Hawaiians refer to themselves as maoli, 

or kanaka maoli (native people). Maoli means native or indigenous, whereas kama 'aina can include other 

nationalities who were born in Hawai‘i, or whose families have been in Hawai‘i for generations as the term is not 

specific to Native Hawaiians. 

http://social.un.org/index/IndigenousPeoples/DeclarationontheRightsofIndigenousPeoples.aspx
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“The United States understands these provisions to call for the existence of national laws and 

mechanisms for the full legal recognition of the lands, territories, and natural resources indigenous 

peoples currently possess by reason of traditional ownership, occupation, or use as well as those that 

they have otherwise acquired. 

“For the United States, the Declaration’s concept of self-determination is consistent with the United 

States’ existing recognition of, and relationship with, federally recognized tribes as political entities that 

have inherent sovereign powers of self-governance.  This recognition is the basis for the special legal and 

political relationship, including the government-to-government relationship, established between the 

United States and federally recognized tribes, pursuant to which the United States supports, protects, and 

promotes tribal governmental authority over a broad range of internal and territorial affairs, including 

membership, culture, language, religion, education, information, social welfare, community and public 

safety, family relations, economic activities, lands and resource management, environment and entry by 

non-members, as well as ways and means for financing these autonomous governmental functions. 

“The Obama Administration has supported the Native Hawaiian Government Reorganization Act, which 

provides a process for forming a Native Hawaiian governing entity that would be recognized by, and 

have a government-to-government relationship with, the United States.  Congress has also enacted many 

more narrowly focused statutes for Native Hawaiians similar to those for other native people, such as the 

National Historic Preservation Act, which provides protections to properties with religious and cultural 

importance to Native American Indian tribes and Native Hawaiians; the Native Hawaiian Education Act, 

which establishes programs to facilitate the education of Native Hawaiians; the Native American 

Housing Assistance and Self-Determination Act, which provides housing assistance in the form of grants 

and loans; and the Native American Graves Protection and Repatriation Act, which protects Native 

American Indian, Alaska Native, and Native Hawaiian gravesites.” 

Thus, although the declaration does not apply directly to PTA, it emphasizes the fact that the U.S. and its 

Departments must have respect for indigenous peoples and seek to communicate with them about matters 

of concern.  This EIS process is meant to be part of this ongoing communication. 

3.10.4 Historic Overview – Pōhakuloa Training Area 

In the late 1800s, owners of two large ranches competed for the rights to raise cattle and sheep and to hunt 

feral animals in the Saddle Region.  John Parker II held a lease to the Ka‘ohe lands of PTA from 

sometime before 1876 through 1891.  The Waimea Grazing and Agricultural Company leased Humu‘ula 

to the east of PTA from Kamehameha III around 1860 and raised sheep and also killed wild cattle for 

their hides.  The company built a wagon road from its remote sheep station in Humu‘ula similar to the 

current alignment of Saddle Road through PTA to Waimea, to transport wool to Kawaihae Harbor.  A 

portion of this road still remains within and to the east of PTA.  The company also raised sheep in the 

portion of Waikōloa that forms the KMA, establishing the Ke‘āmuku Sheep Station. 
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By 1891 the Humu‘ula lease was held by the Hackfields’ Humuula Sheep Station Company, which in that 

year obtained the lease for the east side of Ka‘ohe, while Parker continued to lease the west side.  The 

company built a number of stone walls in the 1890s, some of which may be the stone walls still standing 

in the northeastern part of PTA.  These stone walls were the foundations for fence lines; ranching era 

fence lines, including the stone foundations where needed, extend across PTA’s northern training areas 

and into the KMA.  After 1900, Parker Ranch was expanded to include the Humuula Sheep Station 

Company and most of the lands in the Saddle (Langlas et al., 1998). 

PTA’s use as a military installation began in 1942 with the building of the Kaūmana Road for military 

access between Hilo and Waimea.  Kaūmana Road is now known as Saddle Road (SH200), which served 

as the forerunner to the development of the Saddle Training Area, which primarily consisted of BAAF 

and the Cantonment Area.  Many members of the local community have, or have had, relatives who 

worked or trained at PTA.  Most of the Cantonment Area is composed of Quonset huts dating from 1955 

to 1958, after authority was given for a permanent training area (Eidsness et al. 1998, 31).  

3.10.4.1 Traditional Cultural Properties 

A report prepared by Pacific Consulting Services, Inc. (PCSI, 2012) summarizes work conducted for 

three specific research tasks at PTA: 

 Conduct ethnographic research to evaluate the potential existence of TCPs at PTA 

 Identify historic properties at PTA that are eligible for inclusion on the National Register and 

prepare nomination forms 

 Develop historic context discussion for PTA to support the National Register nomination process. 

Existing ethnographic and archaeological studies for PTA and surrounding lands were reviewed to 

determine if properties within PTA could be considered eligible for listing as TCPs on the NRHP.  The 

report includes information gleaned from previous works, including McEldowney (1982), which contains 

oral accounts and written evidence about the Mauna Kea summit area and other various early accounts 

from western visitors passing through the area (Maly and Maly, 2005).  Other past ethnographic studies 

that were reviewed included (Langlas et al., 1998; Maly, 1999; Maly and Maly, 2002, and Maly 2005). 

To supplement existing research, interviews were conducted with seven consultants (i.e., informants) who 

were raised in Waimea (one consultant was raised in Waimea and O‘ahu).  The interview process was 

designed to gain information helpful to determining potential TCPs at PTA.  The results of the analysis 

indicate that none of the areas within PTA appear to qualify for consideration as TCPs under NPS criteria 

used to determine eligibility for listing in the NRHP.   
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The following traditional and contemporary cultural practices associated with the Saddle Region, in 

general, and PTA, specifically included:  

 Quarrying and stone tool manufacture  

 Bird hunting  

 Human burial 

 Shrine construction 

 Journeying (Huaka‘i)  

 Hunting of feral ungulates  

 Scattering of cremation remains 

 Ranching. 

Informants reported the presence of burials both from observation and from oral traditions, but no exact 

burial locations could be recalled.  Although human burial practices apparently have occurred within the 

boundaries of PTA, there is no indication that was a common practice.  Modern human burials have not 

occurred within PTA during present times, and no active community traditions relating to burials at PTA 

have been identified (PCSI, 2012).  

Informants did know of the continued use of old trails that crossed PTA and of the persistence of bird 

hunting, one of the major traditional uses of the area from prehistoric times into the early part of the 20th 

century.  Informants described the use of catching birds for feathers (using gummed sticks or branches 

extended up into the canopy).   

Maly (1997; Maly & Maly, 2005) conducted a series of interviews that considered not only Mauna Kea 

itself, but the landscape and view planes of the area.  Many of the respondents had knowledge of several 

of the traditional practices described above.  In the 1997 study, and in follow-up interviews, the 

researchers surmised that the Hawaiian people feel a “deep cultural attachment to the broad spectrum of 

natural and cultural resources” found in and around Mauna Kea (Maly, 1999, 3).  Maly recommended that 

the traditions, sites, practices, and continuing significance of Mauna Kea, both historically and today, 

make it “eligible for nomination as a traditional cultural property under federal law and policies” (Maly, 

1999, 3). 

3.10.4.2 Identifying and Managing Resources at PTA through Surveys 

The Army has dedicated personnel and a robust Cultural Resources Management Program, which is 

directed from O‘ahu.  Through ongoing surveys, consultation with Native Hawaiian advisors, public 

input, and consultation with the SHPD and other consulting parties, the Army has and will continue to 

identify cultural resources representative of the history of the area.  With the information gathered 

through these means, the Army will determine the potential impacts at PTA from military actions and 

work with planners and consulting parties to identify alternatives that will lessen potential impacts. 
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PTA’s Cultural Resources Management professionals regularly conduct the following activities in order 

to manage known sites at the installation (and throughout the island of Hawai‘i): 

 Consult NHO and other interested parties to facilitate site identification and interpretation, 

determine appropriate methods of site protection as needed, and gather recommendations on 

proper protocols, rehabilitation, landscaping, and preservation 

 Maintain and update a comprehensive database of site discoveries and status 

 Monitor the condition of archaeological sites on ranges for damage 

 Determine, implement, and monitor site protection measures of sites 

 Verify the locations of sites and map new sites with GPS technology 

 Evaluate sites to determine eligibility for the National Register 

 Survey and map lava tube systems through partnerships with the island of Hawai‘i caving 

community 

 Follow the process defined in NAGPRA to complete all repatriations of human remains, 

including burial crypts for the repatriated remains 

 Manage historic buildings and structures 

 Care for and conserve artifacts and historical documents to ensure long-term preservation at a 

small curation facility at PTA 

 Develop and maintain database to track projects, technical reports, photographs, artifacts, and 

other archived materials 

 Oversee the recovery and curation of artifacts collected during earlier surveys and held 

temporarily by permitted archaeological consultants prior to the completion of an adequate Army 

curation facility outreach 

 Promote Soldier and public awareness of the unique cultural resources 

 Provide hands-on educational activities and tours for schools and community organizations 

 Facilitate access to archaeological resources within Army installations. 
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3.10.5  PTA Range Area  

PTA is rich with archaeological resources, with 553 reported archaeological sites not including 1005 

excavated pits, 338 of which have state site numbers.  These include both prehistoric and historic sites 

(Table 3-10.2).  The only site listed on the National Register is the Bobcat Trail Habitation Cave (Site 50-

10-30-5004).  Figure 3.10-2 shows archaeological sensitivity areas at PTA.  When the Army proposes 

new projects in the General Range Area, the Cultural Resources Management staff at PTA conduct 

surveys of the project areas and, as new sites are found, adds those sites to their managed inventory.   

Table 3.10-2.  Archaeological Site Types and Count at PTA 

Site Type Count 

Lava tubes 208 

Ahu/Cairns 84 

Ranching Features 72 

Overhangs/Rock shelters 47 

Volcanic Glass Quarries 30 

Excavated pits 1005* 

C-shapes 19 

Trails 12 

Other 81 

*Many recently recorded excavated pits have been recorded as individual pit 

features rather than determining which can be grouped into a single state. 

The SBCT transformation Final EIS (U.S. Army and USACE, 2004) indicates that archaeological 

inventory surveys of PTA began in the 1960s and 1970s, supported by the Bishop Museum
49

 (Bishop 

Museum, 2011; Rosendahl, 1977).  Since the 1980s, many archaeological studies have been conducted at 

PTA, mostly for regulatory compliance (e.g., Cox, 1983; Haun, 1986; Hommon and Ahlo, 1983).  Other 

cultural studies at PTA include Athens and Kaschko (1989), Reinman and Schilz (1994, 1999), and 

Streck (1985, 1986, 1990).  Surveys in the northern section of PTA include those of Barrera (1987), 

Kalima and Rosendahl (1991), and Welch (1993), among others.  A biological inventory of cave and lava 

tube systems within PTA recorded cultural resources at the cave entrances and within the underground 

system (Pearthree, Stone, and Howarth, 1994).  Subsequently, the USAG-P Cultural Resources 

Management Program has employed a cave team seasonally to document the lava tubes in detail, 

including the archaeological resources found within them.  Garcia and Associates (GANDA) has 

completed additional survey work, including surveying the northern portion of the range  such as the 

KMA, Training Areas 1, 3, 4, 5, and 21; and areas north of the Cantonment Area (GANDA, 2002a; 

Roberts, Roberts & Desilets, 2004; Roberts, Robins, & Buffum, 2004; Desilets & Roberts, 2005; Desilets, 

Roberts, & Buffum, 2005; Brown, Desilets, DeBaker & Peterson, 2006; Roberts, Brown & Buffum, 2004; 

Robins & Gonzalez, 2006; Robins, Desilets & Gonzalez, 2007).  USAG-P Cultural Resources 

Management staff also conducts archaeological surveys in-house for small to medium-sized projects (i.e., 

Escott, 2006a, b).  Additional research has been conducted on the Ke‘āmuku Sheep Station (Escott, 

2004). 

                                                      

49 http://www.bishopmuseum/research/natsci/geology/geochem.html 
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Figure 3.10-2.  Recorded archaeological sensitivity areas at PTA 
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3.10.5.1 General Range Area 

Most of the early archaeological surveys at PTA took place in the west and southwest portions of the 

training area along or off Bobcat Trail.  In 1985, Paul H. Rosendahl, Inc., (PHRI) conducted a survey of 

the Bobcat Trail Habitation Cave Site and the surrounding kīpuka (Haun, 1986), and, in 1987, Athens and 

Kaschko (1989) surveyed the heavily forested and (at the time) undeveloped region of the MPRC.  In 

1992, Ogden revisited the MPRC and conducted data recovery excavations of sites to be affected, as well 

as a survey of an additional 20,000 ac (8,094 ha) (Reinman and Schilz, 1999).   

On the east side of PTA, surveys were not initiated until 1993, when BioSystems Analysis conducted an 

aerial and pedestrian inventory survey of 6,700 ac (2,711 ha) along both sides of Red Leg Trail (Reinman 

and Pantaleo, 1998).  Following this work, Ogden surveyed four areas east of Red Leg Trail totaling 

about 970 ac (393 ha) (Williams et al., 2002).  Later, an additional area of 2,640 ac (1,068 ha) to the east 

of the trail was surveyed and Phase II surface collection and testing conducted of sites in areas previously 

surveyed (Williams, 2002a, b).  In an area with an expected low density of sites, 67 sites and over 1,800 

excavated pits were recorded.  Surveys conducted for SBCT projects at PTA identified many new sites. 

Archaeological sites identified during surveys along Red Leg Trail and areas to the east for the SBCT 

transformation Final EIS (U.S. Army and USACE, 2004) were related to the BAX and anti-armor live-

fire (AALFTR) projects.  The PTA BAX is located northwest of Red Leg Trail (not accessible from Red 

Leg Trail) whereas the AALFTR is on the west side of Red Leg Trail.  Several sites were identified 

within the boundaries for the BAX, including site 19490, a trail site, portions of a historic ranching fence 

line, an excavated pit site, a lava tube shelter with ti leaf sandals, and a mound.  The BAX footprint was 

shifted to the west to avoid site 19490.  The other sites could be avoided by placing components of the 

BAX around the sites, rather than over the sites (GANDA, 2002).   

A Phase I reconnaissance survey of approximately 9,000 ac (3,642 ha) was conducted between May 19 

and July 11, 2003, for the SBCT Go-Areas at PTA for the SBCT transformation Final EIS (U.S. Army 

and USACE, 2004).  The PTA Go-Areas included a portion or all of training areas 1, 2, 4, 6, 9, 12 to 16, 

18, and 19.  Twenty-two sites or site complexes were identified, including traditional Hawaiian sites: 

habitation complexes, rock shelters, pāhoehoe pits and a lithic scatter.  One of the habitation complexes 

had a pictograph panel with seven anthropomorphic figures, one animal figure, and six or more linear 

patterns.  These were the first pictographs identified at PTA.  With the exception of the pictograph panel, 

all features and site types identified within the Go-Area were common to PTA and represented short-term 

occupation, resource exploitation, and lithic workshop. 

The West PTA Acquisition Area (now known as KMA) located west and north of PTA proper was 

acquired (approximately 23,000 ac (9,308 ha)) from the Richard Smart Trust (Parker Ranch) under the 

SBCT transformation Final EIS (U.S. Army and USACE, 2004).  The proposed land acquisition area 

surrounded the Waiki‘i Ranch development on its north, west, and south sides is used for force-on-force 

training.  Prior to 2002, two archaeological surveys had been conducted of small portions of the KMA.  

During survey of the Waikoloa Maneuver Area, Ogden conducted a limited survey within the KMA and 

identified two sites, a rock shelter (Site 22929) near one crater and a dryland agricultural complex (Site 

22933) within another crater (Robins et al., 2001).  PHRI conducted a survey of several proposed 

corridors for the Saddle Road through the area and identified five sites, although two historic sites 

adjacent to Saddle Road were considered not eligible for the National Register and not described or given 
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state site numbers.  The other sites included a portion of the historic Old Waimea-Kona Belt road (Site 

20855), the Ke‘āmuku Sheep Station (Site 23529), and two enclosures (Site 20852) that were reported by 

an informant to be associated with a burial (Langlas et al., 1998).  The exact location of the last site has 

not been disclosed, and it is not known if it is included among the sites later recorded in the area. 

In 2002, GANDA surveyed the entire KMA for archaeological resources identifying 90 new sites and 

relocated four of the seven previously known sites; thus, a total of 97 sites were identified in the area 

(Appendix D).  The sites include ahu, C-shaped stone mounds (one with bone fragments), an enclosed 

excavated pit, mounds, a mound complex (with over 20 mounds), rock piles, enclosures, an enclosed 

platform, wall sections, a wall-mound-terrace complex, and a petroglyph (Roberts et al., 2004 and Robins 

et al., 2007).  Military features were not recorded as sites.  An ancient trail, the Hualālai-Waiki‘i Trail, 

would have crossed the parcel, but no evidence of the trail was found during the surveys. 

Figure 3.10-2 shows archaeological sensitivity areas at PTA, which may contain one or many 

archaeological sites.  Surveys in the last 10 years have significantly diversified the types of potential 

historic properties that have been identified at PTA.  In general, archaeological resources at PTA consist 

of modified natural features, such as lava tubes, lava shelters, and lava blisters.  Two hundred eight lava 

tube systems have been identified at PTA; making up 38% of the sites at PTA not including excavated 

pits.  Other site types include cairn sites, cairn or ahu complexes, trails, volcanic glass quarries, excavated 

pits, and lithic workshops.  The historic period is also represented by historic camp sites, walls and fences 

of the ranching era, the ranching features in the KMA, a historic road, and features associated with its 

construction.  There are two petroglyphs at PTA, three pictographs, and two historic petroglyphs.  Within 

the archaeological sites at PTA, material remains include grinding tools, charred wooden torches, gourds, 

cordage and matting, woven ti leaf sandals, kukui nuts, ‘opihi shells, and other faunal remains.  Surface 

features include stone-lined hearths, cupboards, rock-paved areas, low walls and platforms, rock-filled 

crevices, ramps, cairns, shrines, open-air shelters, and trails.  The region has much value for 

archaeological research and has produced important information concerning bird hunting, trail systems, 

and short-term living conditions at higher elevations. 

As reported in the SBCT transformation Final EIS (U.S. Army and USACE, 2004), Reinman et al. (1998) 

claim the cultural resources at PTA are important for addressing issues about Hawaiian prehistory and 

history in the uplands region, as well as the development of Native Hawaiian society. 

The existence of approximately seven stone shrines attest to the likely ritual activity that went on at PTA.  

With prayers and ritual permeating traditional Hawaiian life, some of the structures at PTA may be 

occupational shrines (Buck, 1957, 259, cited in McEldowney, 1982, 1.10).  Cairns (ahu) have been 

recorded at various terrains, either associated with trail systems or boundary or resource markers, or as 

just isolated features.  There appears to be no pattern to the distribution of cairns across the PTA 

landscape, and they have been quantified as representing about 15% of known sites.  There are seven ahu 

complexes at PTA, where the ahu are arranged in a circular manner.  The purpose of these sites is 

unknown, but these are presumed to be pre-Contact sites.  Even at these sites, the form of ahu varies 

considerably.  

Survey and evaluation of sites in the vicinity of the Red Leg Trail identified over 40 sites including 

habitations and chill glass quarry complexes.   
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Most of the sites in the KMA are associated with historic era agriculture and ranching activities.  Only 10 

sites are clearly or possibly of traditional Native Hawaiian origin, and mainly consist of a few agricultural 

terraces and enclosures and habitation shelters.  A few sites may be of special importance to Native 

Hawaiians: a basalt ledge with a petroglyph, and a boulder face with an anthropomorphic red pigment 

pictograph. 

High probability areas of archaeological sensitivity are located in discrete land parcels on the western and 

eastern sides of the training area.  Figure 3.10-2 shows general areas of sensitivity, however, the entire 

area within each red-shaded parcel on the map does not contain archaeological sites.  Rather, the map is 

designed to protect the location of individual sites.  The red-shaded parcels on the map may contain one 

or more clusters of archaeological sites and therefore, the shaded area is skewed because it appears to 

show more sensitive sites than are actually present. 

3.10.5.2 Alternative 1: IPBC at Western Range Area 

The information contained in this section, unless otherwise noted, is from the Final Archaeological 

Reconnaissance Survey Report of Infantry Platoon Battle Course, U.S. Army Pōhakuloa Training Area, 

Island of Hawai‘i, Hawai‘i (Thurman et al., 2013).   

USAG-P developed an APE for the proposed IPBC to fully assess effects to cultural resources as a result 

of the proposed undertaking (Figure 3.10-1).  The APE for the IPBC has been modified to include both 

the Charlie Circle Alternative and the Western Range Area (Preferred Alternative), as well as the required 

infrastructure for both.  There are not separate APEs for the two alternatives and both locations are being 

considered together under the Section 106 consultation.  In addition, because the MOUT and live-fire 

Shoothouse are no longer part of the Proposed Action, these actions have been removed from 

consideration under the Section 106 consultation for the IPBC; therefore, the trapezoidal-shaped section 

no longer remains as part of the project footprint of the proposed IPBC.  The remaining area outside of 

the IPBC for the Western Range Alternative includes the access trail and the ROCA.  USAG-P, in 

consultation with the SHPD and consulting parties, has identified three archaeological site types within 

the APE.  These are referred to as pāhoehoe excavated pit sites, lava tube sites, and surface archaeological 

sites.  Any potential archaeological site data for these alternatives has been provided to the IPBC range 

design team for consideration in the range layout (Figure 3.10-3).  

Most of the IPBC APE was not previously surveyed.   

A Phase I survey was conducted in 2010 to determine the extent of resources within the Western Range 

Area Alternative.  As a result, the surveyors identified 102 possible lava tube openings, 24 possible 

surface archaeological sites, and more than 600 pāhoehoe excavated pit features.  Sites and features are 

scattered throughout the APE, some in clusters.  No uniform site patterns were found.  The Phase I survey 

did not locate any human skeletal remains, burial objects and associated artifacts, or other potential burial 

features within the Western Range Area Alternative.   
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Figure 3.10-3.  Archaeological resources identified in Phase I surveys 

All of the sites identified in the Phase I identification survey (including the surface archaeological sites) 

are the subject of additional investigations in Phase II archaeological surveys.  Reports detailing the 

results of the Phase II surveys are forthcoming; some Phase II information has been provided for use here.  

The possible lava tube openings range in size from 18 in. (46 cm) to large enough to accommodate a full 

sized compact vehicle.  Lava tubes at PTA were used for temporary habitation, to collect water from 

seeps through the ceilings, some appear to have simply been explored while others may have been 

locations of ritual activity.  The surface sites include stone foundations, small piles of rocks that may have 

been markers and mounds.  Some of the surface sites consist of combinations of these feature types, and 

several also have apparently cleared areas and/or small trails through the sites.  No extensive trails across 

the landscape were identified within the APE.   
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The PTA Cave Team and USAG-P Cultural Resources staff evaluated 135 possible lava tube including 22 

entrances that were newly identified by the PTA Cave Team and/or USAG-P Cultural Resources staff 

(Figure 3.10-3).  One-hundred seventeen of these entrances do not contain any archaeology and are 

therefore not eligible for listing on the National Register.  Eighteen entrances and associated lava tubes 

contained archaeological material and will be evaluated for National Register eligibility in accordance 

with stipulations of the PA.  The lava tubes were surveyed for the presence of archaeological material and 

those with archaeological material were mapped.  The use of the excavated pits remains unknown.  The 

most likely hypothesis for their function is that they were either created or modified in hunting ground-

nesting birds. 

In response to changes made during the design phase of the proposed range, Cultural Resources staff at 

PTA adjusted the APE to include an extension adjacent to the northwest portion of the Western Range 

Area Alternative.  The additional area for the Western Range Area alternative extension is approximately 

1,407 ft (429 m) long by 745 ft (227 m) wide, or 21 ac (88,322 m2).  In December 2012, a Phase 1 

archaeological survey was conducted on the extension.  During the reconnaissance survey one cairn and 

thirteen pāhoehoe excavated pits were identified.  As part of the Army's continuing process to identify 

cultural resources in the Western Range Area, further surveys were completed in February 2013.  These 

surveys identified new archaeological resources.  Analysis of sites found during the Phase 2 survey is 

ongoing. 

 

Figure 3.10-4.  Cave observed during surveys of the Western Range Area Alternative 
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3.10.5.3 Alternative 2: IPBC at Charlie Circle 

Similar to the Western Range Area Alternative, a Phase I survey has been carried out in the Charlie Circle 

Alternative portion of the APE to include those areas anticipated to be affected by required infrastructure, 

as well as the proposed range itself.  Figure 2.7-1 in Chapter 2 illustrates that the Charlie Circle 

Alternative overlaps with some of the same footprint as the Preferred Alternative in the Western Range 

Area; the APE will be somewhat similar.  The resources within the overlap area include excavated pits, 

lava tubes, and several surface archaeological sites identified in the Phase I survey of the Preferred 

Alternative (Figure 3.10-4).  The Phase I survey, completed in December 2012, was conducted to 

determine the extent of resources within the Charlie Circle Alternative.  The surveyors identified six lava 

tube caves, 24 pāhoehoe excavated pit features, 41 cairns, and one historic petroglyph.  Surface features 

include two lithic scatters, one mound, one paved terrace, one rock alignment, one collapsed wall, four C-

shaped walls, four platforms, and one pāhoehoe slab.  Recent military features were also identified during 

this survey.  During this Phase I survey effort, the USAG-P Cultural Resources staff encountered a lava 

tube that contained human remains.  The lava tube is more than 328 ft (100 m) long with at least two 

chambers.  Human remains were identified in both chambers.  The USAG-P initiated consultation  under 

43 CFR Part 10.4 and 10.5 of NAGPRA as the unanticipated encounter or detection of human remains 

found under or on the surface of federal or tribal lands.50  As a result of the consultation, a plan of action 

will be prepared, approved, and signed.  Copies will be provided to consulting parties, and any lineal 

descendants will be offered the opportunity to sign.  

In addition to the Phase I survey for the Charlie Circle Alternative noted above, an area between the 

Charlie Circle Alternative APE northwestern boundary and the proposed access trail to the Western 

Range Alternative was surveyed.  The APE for the Charlie Circle Trail is approximately 4,705 ft (1,434 

m) long by 197 ft (60 m) wide, 21 ac or (86,000 m2).  During the reconnaissance survey, the survey crew 

located a cairn and 138 excavated pits were scattered throughout the proposed project area.  No excavated 

pits were located on the far west portion of the proposed project area because of an ‘a‘ā lava flow. 

3.10.6 Cantonment Area 

PTA’s Cantonment Area has been highly disturbed.  No archaeological sites or TCPs exist within the 

Cantonment Area at PTA.  Several archaeological monitoring projects in the Cantonment Area, such as 

information infrastructure improvements, septic tank replacement, and the sprung shelter construction 

failed to identify any subsurface resources, despite excavations between 3 ft (1 m) and 7 ft (2 m) below 

ground surface.  It is unlikely that archaeological resources exist or remain in a state that is recognizable. 

  

                                                      

50 Public notice was sent to the Hawaiʻi Tribune-Herald and West Hawaiʻi Today requesting that claimants contact 

Dr. Taomia, USAG-P Cultural Resources Section by November 15, 2012.  After November 15, 2012, a letter was 

prepared that included formal notification for any claimants.  Several interested parties have responded and 

consultation is ongoing. 
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3.10.7 Cultural Resources Surrounding PTA 

The cultural resources surrounding PTA must be considered for the Proposed Action (refer to Section 

3.10.2 Region of Influence).  Although the Army does not own or control the land that contains these 

resources, it is important to note their present condition and analyze the impacts of the proposed projects 

on these resources.  The importance of the surrounding area, including Mauna Kea, is described in 

Section 3.10.3, Native Hawaiian Traditions and History.  Cultural resources in the vicinity of PTA 

include Mauna Kea, Ahu a ‘Umi, the Humu‘ula Sheep Station, and the walls and trails associated with the 

ranching era (Maly & Maly, 2002, 2004).   

The University of Hawai‘i Mauna Kea Comprehensive Management Plan (CMP) (2009) discussed 223 

historic properties categorized into 11 distinct site types identified between 1975 and 2006 in the 

University of Hawai‘i Management Area.  Site types include archaeological sites, TCPs, shrines, burials, 

possible burials, stone tool quarry/workshop complexes, an adze quarry ritual center, isolated adze 

manufacturing workshops, isolated artifacts, stone marker/memorials, temporary shelters, historic 

campsites, and those of unknown function.  

To date, three TCPs have been designated on Mauna Kea and include the summit (Kukahau‘ula) and Pu‘u 

Lilinoe in the Mauna Kea Science Reserve and Lake Waiau in the Mauna Kea Ice Age Natural Area 

Reserve (NAR).  In addition, a vast area on the summit is eligible for listing on the National Register as a 

historic district.  The Keanakako‘i adze quarry is listed as a National Historic Landmark (University of 

Hawaiʻi, 2009), and has been recommended that “the traditions, sites, practices, and continuing 

significance of Mauna Kea, both historically and today, make it eligible for nomination as a traditional 

cultural property under federal law and policies” (USACE and COE, 2009).  

The HAMET EA (USAG-HI, 2011b) discussed field surveys undertaken at LZs proposed for use by the 

Army.  Per the Finding of No Significant Impact (FNSI), no historic properties were found within any of 

the proposed LZs on Mauna Loa and Mauna Kea.  Field surveys found a potential historic property within 

0.5 mi (0.8 km) of a LZ, and five mounds believed to be prehistoric Hawaiian features near another LZ. 

The Saddle Region, home to PTA, connects Mauna Kea to Mauna Loa.  Various trails connecting 

population and resource centers run through the area.  There are small rock structures associated with the 

trails, including rest shelters and cairns to mark the trails.  As described earlier, the oral history interviews 

reported that bird hunting for feathers continued into the post-Contact period using existing trails.  Several 

major trails also linked population centers, and others likely led to procurement areas.  A 2005 historic 

sites review and feasibility study conducted for a proposed Mauna Loa trail system revealed resources 

that are similar in association and nature to those found on Mauna Kea and within the Saddle Region.  

They include those related to canoe building and bird catching (such as caves, lava blisters, and 

overhangs), human burials, possible human burials, a vast network of trails, and several sites and 

structures associated with historic settlement, ranching, and other agricultural activities (Dye, 2005 ).  As 

with Mauna Kea, Mauna Loa’s elevation and location made it an important spot for atmospheric and 

other scientific observations.  The Mauna Loa Solar Observatory has long been prominent in observations 

of the sun, and the nearby NOAA Mauna Loa Observatory monitors the global atmosphere.  
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3.11 HAZARDOUS MATERIAL / HAZARDOUS WASTE 

3.11.1 Introduction and Region of Influence  

The following section is an overview of the Hazardous Material and Hazardous Waste that may be 

present within the project ROI.  The PTA ROI includes the boundaries of PTA.  Operations in the 

Cantonment Area may generate hazardous materials/hazardous wastes, however, these areas are highly 

controlled.  Waste generated on the ranges generally stays within that area as there is no surface water and 

the depth to groundwater is too deep.  Because fences or mountain ranges cannot always confine or 

reduce impacts from spills or releases of hazardous materials or wastes, areas immediately adjacent to the 

PTA boundaries are considered part of the ROI.   

3.11.1.1 Regulations  

The DA PAM 200–1 governs the use, transport, and disposal of all hazardous materials and regulated 

waste by military or civilian personnel and on-post tenants and contractors at all Army facilities.  In 

addition to these procedures USAG-HI follows its own Installation Hazardous Waste Management Plan 

(IHWMP).  This regulation provides plans and procedures for handling, storing, and disposal of 

hazardous materials (HM) and hazardous waste (HW) on USAG-HI (USAG-HI, 2010f)). 

The Comprehensive Environmental Responsibility, Compliance, and Liability Act (CERCLA) (42 U.S.C. 

9601) defines a hazardous substance as any substance that, due to its quantity, concentration, or physical 

and chemical characteristics, poses a potential hazard to human health and safety or to the environment.  

CERCLA has created national policies and procedures to identify and remediate sites contaminated by 

hazardous substances.  This section addresses the following specific hazardous materials and wastes: 

 Ammunition, Live-fire, and MEC/UXO 

 Petroleum, Oils, and Lubricants (POLs) and Storage Tanks 

 Oil-Water Separators (OWS), Washracks, and Grease Traps 

 Lead 

 Asbestos 

 Polychlorinated Biphenyls (PCBs) 

 Pesticides/Herbicides 

 Radon 

 Biomedical Wastes. 
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Ammunition 

Live-fire training exercises occur within the General Range Area, and various types of ordnance are used.  

The general public is not allowed into areas where ammunition is stored or used.   

Ammunition would be brought (by units deploying to PTA for training) from WAAF or Lualualei to PTA 

via boat (LSV or barge) or helicopter.  If boats were used, the ammunition would be driven from 

Kawaihae Harbor to PTA.  Per state regulation, military convoys are not authorized to operate on state 

highways during “rush hour” between the hours of 6:00 am and 8:30 am or between 3:00 pm and 6:00 

pm, Monday through Friday.  Movements on Saturday, Sunday, and holidays are by special request only.  

Military convoys are also normally restricted from operating on state highways between 6:00 am and 8:30 

am and between 3:00 pm to 6:00 pm during the normal work week.  This is to avoid peak traffic hours 

and to reduce the risk of accidents.  In addition, convoys and ammunition movements normally are not 

authorized to pass through a school zone when students are in transit; that is, when school zone lights are 

flashing.  There are no school zones along the route the military takes between Kawaihae Harbor and 

PTA. 

There are no published or established flight routes between O‘ahu and PTA.  Helicopters, barges, and 

ground transport vehicles responsible for delivering ammunition to PTA would follow safe handling and 

transportation procedures discussed in AR 385-64 Ammunition and Explosives Safety Standards.  

 

Any unused ammunition must be returned to the original storage facility at the end of each exercise.  

There are no permanent ammunition storage facilities at PTA; therefore any unused ammunition at the 

end of a deployment must be safely transported back to O‘ahu.  The Army carefully plans every 

deployment to minimize a requirement to deliver ammunition away from PTA. 

MEC/UXO 

The DoD Ammunition and Explosives Safety Standards defines MEC/UXO as “explosive ordnance that 

has been primed, fused, armed, or otherwise prepared for action, and that has been fired, dropped, 

launched, projected, or placed in such a manner as to constitute a hazard to operations, installations, 

personnel, or material and remains unexploded either by malfunction or design or for any other cause” 

(DoDD 6055.9, 2004).  Grenades, mortars, and artillery weapons used in live-fire training can produce 

MEC/UXO; all other ammunition is inert.  When training activity on a live-fire training ceases or a range 

is closed, all MEC/UXO is normally destroyed where it is found.  No known dud rounds are left in place 

at the conclusion of a training exercise.  Guidance and Procedures for the Remediation of Formerly Used 

Defense Sites (FUDS) can also be found in the DoD Ammunition and Explosives Safety Standards 

(DoDD 6055.9, 2004).  

The public surrounding military sites in Hawai‘i has voiced great concern over the presence of 

MEC/UXO sometimes found off military installations there.   
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MEC/UXO comes in many shapes and sizes.  Some will look new and others will look old and rusty.  

Some will look like bullets or bombs.  Some will look like pointed metal pipes, soda cans, small balls, or 

even an old car muffler.  MEC/UXO may be clearly visible, or it may be partially or completely hidden; 

and it may be easy or virtually impossible to recognize as a military munitions.  If disturbed, (touched, 

picked up, played with, kicked, thrown, etc.), MEC/UXO may explode without warning.   

DoD offers a MEC/UXO Safety Education Program available as a public service program run under the 

control of DoD dealing with explosive safety.  The program was designed by the Army for DoD as a 

toolkit from which installations and the public could use individual tools to enhance or supplement local 

safety programs.  The toolkit is available on the following DoD web site51 (and consists of ready-to-use 

products and materials for home, community or classroom use.  

The following items are available in the toolkit:  

 UXO educational material52  

 Glossary of terminology  

 Posters  

 Activity books for children  

 Tailorable, ready to use briefings and presentations  

 Frequently asked questions about UXO  

 Videos  

 A gallery of UXO photographs. 

Public information regarding MEC/UXO is also found at the U.S. Army Environmental Command 

(USAEC) Website for UXO,53 and it also includes information on how to identify a UXO hazard. 

POLs and Storage Tanks 

POLs include engine fuels (gasoline, diesel, and jet fuel); motor oils and lubricants; and diesel and 

kerosene heating fuels.  Vehicle and heating fuels include a mixture of aliphatic hydrocarbons and 

aromatic organic compounds such as benzene, toluene, ethylbenzene, and xylene.  CERCLA’s hazardous 

substances and pollutants definitions exclude petroleum unless specifically listed.  The EPA defines 

petroleum to include hazardous substances found naturally in crude oil and crude oil fractions, such as 

benzene, and hazardous substances normally added to crude oil during the refinement process.  Petroleum 

additives or contaminants that increase in concentration in petroleum during use are not excluded from 

CERCLA regulations.  Motorpools may be designated as recyclable materials shop storage points, with 

primary and secondary containment for wastes generated by vehicle servicing and shop areas.  Wastes are 

temporarily collected and stored in areas of the motorpools with secondary containment and separated 

out.  Recycling of used POLs is accomplished in accordance with AR 200-1 and USAG-HI Regulation 

200-4.  In addition, guidance and procedures on storage of POLs, spill prevention, and spill plans at 

                                                      

51 wwww.denix.osd.mil - search Environment, then UXO Safety Education Program) 
52 While MEC is the preferred terminology, many products and informational materials throughout DoD Web sites 

still reference the term UXO. 
53 http://aec.army.mil/usaec/technology/uxo00.html 
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USAG-HI are regulated by the USAG-HI Spill Prevention, Control, and Countermeasures (SPCC) Plan 

(USAG-HI, 2009b).  PTA has its own guidance and procedures regarding a spill plan, storage and usage 

of POLs, refueling procedures, and the usage of spill kits.  This information can be found in the USAG-

HI PTA External SOPs (USAG-HI, 2008).  

OWS, Washracks, and Grease Traps 

OWSs that are used on many Army installations, separate oil, fuel, and grease from water using gravity 

because these substances have a specific gravity that is lower than that of water (i.e., gasoline floats on 

water).  OWSs can create environmental issues similar to those associated with underground storage tanks 

(USTs).   

Lead 

Lead sources can include lead-based paints, and ordnance and ammunition.  Lead was a major ingredient 

in house paint used throughout the country for many years.  Lead-based paint (LBP) is defined as any 

paint or surface coating that contains more than 0.5% lead by weight.  Buildings constructed before 1978 

are considered a risk for LBP.   

“Exposure to lead can occur from breathing contaminated workplace air or house dust or eating lead-

based paint chips or contaminated dirt.  Lead is a very toxic element, causing a variety of effects at low 

dose levels.  Brain damage, kidney damage, and gastrointestinal distress are seen from acute (short-term) 

exposure to high levels of lead in humans.  Chronic (long-term) exposure to lead in humans results in 

effects on the blood, central nervous system (CNS), blood pressure, kidneys, and Vitamin D 

metabolism.  Reproductive effects, such as decreased sperm count in men and spontaneous abortions in 

women, have been associated with high lead exposure.  The developing fetus is at particular risk from 

maternal lead exposure, with low birth weight and slowed postnatal neurobehavioral development 

noted.  Human studies are inconclusive regarding lead exposure and cancer” (EPA, 2010b).54 

Lead is also used in manufacturing ordnance/ammunition, such as that used for small arms training.  The 

Army documents “Prevention of Lead Migration and Erosion from Small Arms Ranges” and “Army 

Small Arms Training Range Environmental Best Management Practices (BMPs) Manual” provides 

management practices to minimize adverse impacts on human health and the environment from small 

arms ranges (USAEC, 1998, Aberdeen Test Center (ATC) and USAEC, 2005).  The Army implements 

general cleanup procedures following training events to remove shell casings and other munitions residue 

from the ranges, and EOD specialists destroy all MEC/UXO.  In addition the Army has a brass recycling 

program in which collected shell casings can be reused. 

  

                                                      

54 http://www.epa.gov/ttnatw01/hlthef/lead.html 
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Asbestos 

The EPA and OSHA regulate asbestos-containing material removal and clean-up.  The Toxic Substances 

Control Act, the Asbestos Hazardous Emergency Response Act, and OSHA regulations provide 

protection for employees who encounter or remove and clean up asbestos-containing material.  The 

National Emission Standard for HAPs regulates the renovation, demolition, and disposal of asbestos-

containing material.   

Buildings constructed prior to 1980 are considered to be at risk for asbestos-containing materials.  

Asbestos is commonly used in a variety of building construction materials for insulation and as a fire-

retardant.  These items include roofing shingles, ceiling and floor tiles, paper products, and asbestos 

cement products, heat-resistant fabrics, packaging, gaskets, and coatings.  Building surveys to identify 

asbestos materials are conducted prior to the start of any renovation and demolition work.   

Polychlorinated Biphenyls (PCBs) 

PCBs are mixtures of synthetic organic chemicals with the same basic chemical structure and similar 

physical properties, ranging from oily liquids to waxy solids.  Due to their non-flammability, chemical 

stability, high boiling point, and electrical insulating properties, PCBs were used in hundreds of industrial 

and commercial applications, including electrical, heat transfer and hydraulic equipment (EPA, 2010d).  

PCBs may be found in the cooling fluid of electrical equipment, including transformers and capacitors, 

particularly if such equipment was manufactured before the early 1970s.  PCBs may also found in fire 

retardants and other solid materials.   

Pesticides/Herbicides 

The EPA defines a pesticide as any substance or mixture of substances intended for preventing, 

destroying, repelling, or mitigating any pest (EPA, 2010c).  Pests can be insects, mice, and other animals, 

or unwanted plants (weeds), fungi, or microorganisms, such as bacteria and viruses.  Though often 

misunderstood to refer only to insecticides, the term pesticide also applies to herbicides, fungicides, 

avicides (bird agents), rodenticides, and various other substances used to control pests.  A pesticide can 

also be any substance or mixture of substances intended for use as a plant regulator, defoliant, or 

desiccant (EPA, 2010c).  Pesticides and herbicides are stored at PTA in approved containers at the 

Natural Resources Office (NRO) facilities. 

Radon 

Radon is a naturally occurring, slightly radioactive gas that is produced by the decay of rock containing 

uranium.  The EPA believes that the principal source of radon within a structure is due to soil contact with 

basement floors and walls (EPA, 2010a).  Radon occurs in low concentrations in the Hawaiian Islands 

and is not considered a specific risk to this area.   

Biomedical Waste 

The medical clinics on PTA produce small amounts of regulated chemical and medical waste.  The 

medical waste is combined and temporarily stored before being disposed of at a regulated off-base 

disposal site. 
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3.11.2 PTA Range Area 

3.11.2.1 General Range Area 

The PTA Range Area consists of 163 direct and indirect-fire ranges which make up a majority of the land 

area at PTA. 

Ammunition 

Live-fire training exercises occur at the training and impact areas of PTA.  These areas have designated 

SDZs associated with live ammunition firing at range training facilities.  SDZs at PTA are configured 

toward the ordnance impact area.  The impact area, comprised of 51,000 ac (20,640 ha), is off limits to 

unauthorized personnel due to the hazards from MEC/UXO and from live-fire exercises.  In addition, 

although ICMs are no longer used on Army training lands, PTA has a 16,800 ac (6,799 ha) ICM impact 

area within the designated impact area (see Figure 2.5-1 in Chapter 2).  Safe operations and regulations 

concerning ICM areas are provided in AR 385-63. 

The types of ammunition fired at PTA include small arms ammunition up to .50 caliber rounds, as well as 

medium to large munitions which includes 40 mm High Explosive (HE) grenades, mortars, artillery 

rounds, rockets, and missiles. 

Live-fire activities include artillery and mortar (A&M) training, which requires the use of bags filled with 

explosive propellant for artillery and similar explosive propellant charges for mortars.  Charges that are 

not used during training are burned in an approximately 50 sf (5 sq. m) metal burn pan with a 33 in. (84 

cm) containment wall at the designated PTA burn site (USAEC, 2009b).  Residues from burned 

propellant are the only hazardous wastes temporarily stored at the range burn site in a designated 

hazardous waste satellite accumulation area which is a storage area prior to off-site disposal.  The burn 

site for PTA was selected and constructed in accordance with Section 17-5, DA PAM 385-64, 

Ammunition and Explosive Safety Standards. 

No live-fire is conducted on the KMA.  Live-fire ranges are currently located surrounding the impact area 

to the northeast, north, northwest, east, southeast, and one  range is located in the south portion of the 

impact area.  No operational live-fire ranges are found in the west or southwestern portion of PTA’s 

impact area.  One inactive range, Training Area 23, is located southwest of the impact area. 

MEC/UXO 

MEC/UXO is suspected, and has been found in various training areas and the impact area of PTA which 

presents a potential threat to Army personnel.  Please refer to the discussion of MEC/UXO in sections 

3.11.3.2, 3.11.3.3, and 3.11.3.3 for MEC/UXO specific to the alternative action locations for the proposed 

IPBC. 

MEC/UXO is not cleared before maneuvers commence because there is a low level of suspected 

MEC/UXO in the KMA and other areas where Soldiers maneuver.  In addition, Soldiers are taught how to 

identify MEC/UXO and are trained on proper procedures for notification when MEC/UXO is identified in 

a training area.   
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POLs and Storage Tanks 

A preliminary assessment and site inspection at PTA was conducted in March and April 1993 (PRC, 

1997).  Soil samples were obtained across the installation and analyzed for various constituents, including 

petroleum products.  Gross petroleum contamination was not apparent based on field observations and 

screening.  Analytical results indicated that Volatile Organic Compounds (VOCs) and SVOCs were 

below EPA Region 9 PRGs.  Site inspection data for soils in the fire training area indicated the presence 

of some contaminants of concern, but at concentrations that if left in place, would pose minimal, if any, 

threat to human health and the environment (PRC, 1997) (U.S. Army and USACE, 2004). 

OWS, Washracks, and Grease Traps 

There are no known OWS or grease traps located at PTA.  There are two washracks located within the 

Range Area of PTA.  Both washracks are temporary, self-contained, systems with no wastewater 

discharge.  

Lead 

Though intact lead ammunition does not readily migrate, lead particles found outside of intact spent lead 

ammunition may undergo corrosion and may exist in the soil as lead salts.  Many of these lead salts differ 

from the metal in that they are more soluble in water, more easily absorbed by plants and animals, and 

therefore more toxic than the lead found in intact ammunition.  Due to the low precipitation and relatively 

arid climate at PTA, lead corrosion is not as prevalent.   

The Army conducted an ORAP assessment of PTA in 2010 (discussed in detail in Section 3.8).  The 

conclusions of that study found that migration pathways contaminants would use to leave the Range Area 

do not exist at PTA; therefore, contaminants are generally confined to the range area and within the 

impact area at PTA. 

PBCs 

Please refer to the discussion of PCBs and within Section 3.11.1. 

Pesticides/Herbicides 

The use and storage of pesticides and herbicides at PTA is discussed in Section 3.11.1.  There are no 

records of gross pesticide contamination at PTA. 

3.11.2.2  Alternative 1: IPBC at Western Range Area 

No live-fire ranges are currently situated in the Western Range Area Alternative.  The proposed site for 

the IPBC is located entirely within the existing PTA impact area.  The only hazardous waste identified 

within the Western Range Area Alternative was introduced from firing live-ordnance into the impact area 

from another part of the range.   
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In 2010, EOD technicians accompanied personnel that conducted the archaeological resources inventory 

survey, and the rare plant species survey.  EOD technicians identified more than 40 MEC/UXO in the 

Western Range Area Alternative.  Separately, USACE-contracted EOD technicians in 2010 conducted a 

MEC/UXO survey within only the proposed IPBC footprint.  The USACE survey was accomplished in 

394 in. (10 m) transects, and documented several dozen occurrences.  In December 2012, additional 

archaeological surveys were completed for an extension of the Western Range alternative.  The Western 

Range alternative reconnaissance required EOD support to ensure the safety of personnel from 

unexploded ordinance.  No unexploded ordinance was located during the survey. 

All surveys were limited to surface MEC/UXO and ordnance that was partially covered by soil due to 

ground penetration.  The identified MEC/UXO includes 40 mm HE grenades, 81mm Mortars, 2.75” 

Rockets, MK81 250 pound (lb) and MK82 500 lb bombs, 75 mm rounds, 105 mm rounds, and 155 mm 

rounds (USACE Baltimore District, 2010).55 

No surveys were taken within the ICM Area, located east of the survey area within the impact area.  If the 

proposed Western Range Area Alternative was selected, UXO posing safety hazards to workers 

constructing the IPBC would be cleared of the range. 

3.11.2.3 Alternative 2: IPBC at Charlie Circle 

No live-fire ranges are currently situated in the location of the Charlie Circle alternative.  The Charlie 

Circle alternative is located entirely within the existing PTA impact area.  Similar hazards exist in this 

area as discussed in Section 3.11.3.2 for the preferred IPBC alternative in the Western Range Area. 

The survey area for the Western Range Area Alternative overlaps approximately 90% of the area that is 

proposed for the Charlie Circle alternative.  During the Western Range Area surveys conducted in 2010, 

MEC/UXO were discovered inside and around the proposed Charlie Circle IPBC footprint.  In December 

2012, additional, Phase I archaeological surveys were completed for the Charlie Circle Alternative.  The 

Charlie Circle trail reconnaissance required EOD support to ensure the safety of personnel from 

unexploded ordinance.  No unexploded ordinance was located during the survey.  No surveys were taken 

within the ICM Area, which is located east of the survey area within the impact area.  If the Charlie Circle 

alternative was selected, MEC/UXO posing safety hazards to workers constructing the IPBC would be 

cleared of the range. 

3.11.2.4 Cantonment Area 

Ammunition 

No live-fire is conducted in the Cantonment Area.  All ammunition, links, and casings must be returned to 

the ammunition supply point (ASP) at the completion of any training exercise.  Ammunition storage 

facilities consist of 6 igloos located in the General Range Area.  Ammunition storage is temporarily used 

by the battalion during training activities at PTA.  There are no permanent ammunition storage facilities 

at PTA.   

                                                      

55 USACE-contracted EOD technicians are also trained to identify munitions items that contained DU.  No 

munitions items suspected of containing DU were found during this survey.  Section 3.12 addresses DU at PTA. 
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POLs and Storage Tanks 

The bulk storage facility was constructed in 1982 and is located at Building 343 with eight underground 

storage tanks (USTs).  POL containers belonging to the bulk fuel facility are stored on a concrete pad 

with secondary containment. 

One UST at PTA is included on the Leaking UST list maintained by DPW.  This tank was located at the 

dining facility in Building T-186 and was removed in May 1994.  This site has been remediated, and the 

EPA issued a clean closure status in December 2001. 

In addition, two Installation Restoration Program (IRP) sites exist at PTA.  Both sites are landfills located 

in the southern portion of the main post.  In an installation assessment report created in 1984, the first site 

was identified as a concern due to the fact that small quantities of oils, solvents, and battery wastes were 

disposed of at this location.  The second landfill was closed in 1993 and both sites are currently being 

tracked together using the Army Environmental Database-Restoration (AEDB-R).  The Decision 

Document was signed for both sites in 2010, and quarterly methane monitoring will be conducted at the 

second site, followed by a five-year review of both sites. 

OWS, Washracks, and Grease Traps 

There are no OWS or grease traps located at PTA.  No washracks exist in the Cantonment Area. 

Lead 

USAG-HI established a lead hazard management program out of concern for the safety and health of 

Soldiers and civilians. 

The Cantonment Area was constructed in 1955 and BAAF in 1956.  Because construction took place 

before 1978, the Army deemed it necessary to conduct surveys for lead paint throughout the Cantonment 

Area.  The surveys are accessible in a DPW database, and are reviewed when building demolitions are 

proposed to determine the presence of LBP, and to ensure that any demolition is compliant with state and 

federal regulation. 

Asbestos 

USAG-HI established an installation asbestos management program to protect the health and safety of 

Soldiers and civilians.  Under this program, Army personnel commissioned the survey of asbestos-

containing material throughout the Cantonment Area.  Asbestos was long suspected as being used in 

Quonset huts, such as in floor tiles.  The use of asbestos is not expected in any of the training areas. 

The asbestos surveys are accessible in a DPW database, and are reviewed when building demolitions are 

proposed to determine the presence of asbestos, and to ensure that any demolition is compliant with state 

and federal regulation. 
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PCBs 

A preliminary assessment/site inspection of four potential contaminant sources (a former pesticide storage 

area, a fire training area, and two landfills) within the boundaries of PTA was conducted in March and 

April 1993.  The analytical results for soil sampling in these areas indicated that PCB concentrations were 

all below the listed PRG.  Devices that were found to contain regulated levels of PCBs have been either 

removed and upgraded with non-PCB devices, or were retrofilled or removed, drained, packaged, and 

disposed of in accordance with 40 CFR Part 761.  No PCB-containing transformers remain at PTA. 

Pesticides/Herbicides 

Pest control in the Cantonment Area is managed by the U.S. Department of Agriculture (USDA)/Wildlife 

Services.  Weed control and feral animal control on BAAF and in the training areas are conducted by 

professional weed and animal control contractors.  At this time, animal control is contracted to Keepers of 

the Land, Inc.   

There is one primary pesticide storage location on PTA, the DPW Natural Resources Department 

(Building T-93).  Small volumes of pesticides are stored in plastic lockers, with closed plastic containers 

as secondary containment.  Larger volumes are stored in plastic containers on secondary containment 

pallets.  Pest management of the Cantonment Area is completed under contract.  Contractors are not 

allowed to store hazardous materials, including pesticides, on site.  (U.S. Army and USACE, 2004) 

3.11.3 Hazardous Waste and Hazardous Material Surrounding PTA 

3.11.3.1 Military Munitions Response Program Sites 

There are currently four Military Munitions Response Program (MMRP) sites associated with PTA which 

are located outside of the current PTA boundary (USAG-HI, 2010d). 

The Humuula Sheep Station-West was identified during the Army Closed, Transferred, and Transferring 

Range and Site Inventory in 2002.  The site is located near the intersection of Saddle Road and Mauna 

Kea access road and was used for bivouac, tactical maneuvers, and air assault operations.  The site 

inventory resulted in the discovery of both complete and expended blank small arms cartages and a 

ground burst simulator.  This site is currently in the Remedial Investigation/Feasibility Study (RI/FS) 

Phase. 

The Kulani Boys’ Home Site, located 10 mi (16 km) southeast of PTA, was also used for unit bivouac, 

tactical maneuvers, air assault operations, and urban assault training.  A two-story building on the site was 

intended to be a youth correctional facility; however, a fire prevented its intended use and it was 

subsequently equipped with bullet traps for live small arms ammunition training.  This site is currently in 

the RI phase with a recommendation to further evaluate for MEC/UXO and removal of a contaminated 

burn pit. 

The Pu’u Pa’a Site was acquired by the Navy as an artillery firing range and troop maneuver area and 

USAG-HI held a lease for 13,272 ac (5,371 ha) of the Pu’u Pa’a area until the early part of the last 

decade.  This area is located outside of the PTA boundary, west of the intersection of Mamalahoa 

Highway and Saddle Road.  The site is currently in the RI phase. 
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The Former Waikoloa Maneuver Area is about 91,000 ac (36,826 ha) in size and located on the western 

side of Hawaiʻi Island, near Kamuela.  The Navy acquired the land in 1943 through a licensing agreement 

with Richard Smart of the Parker Ranch.  Portions of the maneuver area were used as an artillery firing 

range and others for troop movements.  The entire Waikoloa Maneuver Area was in constant use, as the 

Marine infantry conducted every phase of training from individual fighting to combat team exercises.  

Intensive live-fire training was also conducted in forested areas, cane fields, and around the cinder hills, 

in particular Puʻu Pa, and Holoholoku.  The current KMA at PTA is part of the former Waikoloa 

Maneuver Area. 

3.12 DEPLETED URANIUM 

3.12.1 Introduction and Region of Influence  

This section addresses the presence and hazards associated with DU as they relate to the proposed IPBC 

at PTA. Uranium is a weakly radioactive heavy metal that occurs naturally in the environment.  Rocks, 

soil, surface, water, air, plants, and animals all contain varying amounts of uranium.  Because uranium is 

found everywhere on earth, we eat, drink and breathe a small amount every day.  Uranium is also used as 

a fuel for nuclear reactors and nuclear weapons.  DU is created during the processing of natural uranium 

into a fuel source for nuclear power plants or nuclear weapons.  DU is used in the manufacturing of 

ammunitions used to pierce armor plating.56  It is also used in missile nose cones.  Armor made of DU is 

much more resistant to penetration by conventional anti-armor ammunitions than conventional hard rolled 

steel armor plate.  DU was also used in the body of the M101 spotting round for the Davy Crockett 

weapons system; due to its high density DU replicates the weight of the actual warhead.57 Numerous 

civilian uses of DU include counterweights in commercial aircraft and radiation shielding in medical 

linear accelerators and large nuclear medicine technetium-99m generators. 

AR 385-63 Range Safety prohibits the use of DU ammunition for training worldwide.  It should be noted 

that this policy has been in effect for over 20 years.   

The Army, based upon public concerns, and based upon the reactive properties of DU, determined that 

the ROI for DU includes PTA and the areas immediately surrounding the installation. 

3.12.2 Health Risks of DU 

Depleted uranium, or DU, is a byproduct of the uranium enrichment process.  Before the enrichment 

process, natural uranium consists of by weight, 99.28% uranium-238 (238U), 0.71% uranium-235 (235U), 

and 0.0058% uranium-234 (234U).  After the enrichment process, DU consists of, by weight, 99.80% 238U, 

0.20% 235U, and 0.0007% 234U and is 40% less radioactive than naturally occurring uranium radioactivity 

(Office of the Secretary of Defense, 2002). 

  

                                                      

56 Armor piercing ammunitions are generally referred to as "kinetic energy penetrators" 
57 The utility of this is to allow the trajectory of the practice round to be similar to the warhead to allow for accurate 

weapons training. 
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The U.S. Nuclear Regulatory Commission (NRC) conducted extensive studies on the pathways that 

unique waste streams such as DU may enter the human body and published these study results online.  

Unless otherwise noted, the following information is provided at the NRC Web page for unique waste 

streams (Background Information on Depleted Uranium58) (February 2011).  Primary exposure pathways 

where DU may enter the human body is through the inhalation of air and from the ingestion of food and 

water.  The size of uranium aerosols and the solubility of the compounds in the lungs and intestinal tract 

influence the transport of uranium inside the body.  “Coarse (inhalable) particles are caught in the upper 

part of the respiratory system (nose, sinuses, and upper part of the lungs) from where they are exhaled or 

transferred to the throat and then swallowed.  Fine particles (respirable) reach the lower part of the lungs 

(alveolar region).  If the uranium compounds are not easily soluble, the uranium aerosols will tend to 

remain in the lungs for a longer period of time (up to 16 years), and deliver most of the radiation dose to 

the lungs.  They will gradually dissolve and be transported into the blood stream.  For more soluble 

compounds, uranium is absorbed more quickly from the lungs into the blood stream.  About 10% of it 

will initially concentrate in the kidneys.” 

A majority of ingested uranium compounds never reach the blood stream and are instead excreted through 

feces; whereas, of the fraction of uranium that does reach the blood stream, a high percentage of it is 

excreted through urine over the course of a few days.  A small fraction may persist in the kidneys, bones, 

and in other soft tissue.  In high quantities ingested or inhaled uranium may cause health effects such as 

kidney damage and renal failure.  More commonly, in cases where high quantities of uranium are ingested 

or inhaled, the receptor may experience chemical toxicity effects before radiological effects would occur.  

Also, due to the mildly radioactive nature of uranium compounds, once inside the body they may irradiate 

organs; however the primary health effect is associated with the chemical action on body functions. 

In many countries, current occupational exposure limits for soluble uranium compounds are related to a 

maximum concentration of 3 micrograms (µg) of uranium per gram of kidney tissue.  Any effects caused 

by exposure of the kidneys at these levels are considered to be minor and transient or temporary.  Current 

practices, based on these limits, appear to protect workers in the uranium industry adequately.  In order to 

ensure that this kidney concentration is not exceeded, legislation restricts long term (8 hours) workplace 

air concentrations of soluble uranium to 0.2 milligram (mg) per cubic meter and short term (15 minutes) 

to 0.6 mg per cubic meter.  Like any radioactive material, there is a risk of developing cancer from 

exposure to radiation emitted by natural and DU.  The annual dose limit set by the NRC for a member of 

the public is 1 millisievert (mSv) (or 100 millirem (mrem)), while the corresponding limit for a radiation 

worker is 50 mSv (5,000 mrem).  The additional risk of fatal cancer associated with a dose of 1 mSv (100 

mrem) is assumed to be about 1 in 20,000.  This small increase in lifetime risk should be considered in 

light of the risk of 1 in 5 that everyone has of developing a fatal cancer.  It must also be noted that cancer 

may not become apparent until many years after exposure to a radioactive material.  

  

                                                      

58 http://www.nrc.gov/about-nrc/regulatory/rulemaking/potential-rulemaking/uw-streams/bg-info-du.html 
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3.12.3 Army Use of DU 

The Army continues to review and characterize DU on Hawai‘i.  The Army established a public Web site 

that contains several reports on how DU-containing munitions were used and to what potential extent; a 

variety of studies based upon samples the Army has taken at several ranges, and some off range areas; 

human health and risk assessments conducted to characterize the potential risks of DU contact for 

workers, Soldiers, and off-post receptors that may be exposed to DU; independent studies; and media 

releases (USAG-HI59, 2011).   

Between 1960 and 1968, the military used the M101 spotting round in training.  The M101 was a small 

(about 8 in. (20 cm) in length and 1 in. (2.5 cm) diameter) low speed projectile weighing about one pound 

(0.45 kg) and containing about 6.7 ounces (200 grams (g)) of DU alloy.  The M101 was used primarily to 

identify the flight path of the Davy Crockett warhead.  In August 2005, while conducting range clearance 

activities to establish ranges at Schofield Barracks, an Army contractor discovered 15 tail assemblies 

from the M101 spotting round, a component of the Davy Crockett weapon system.  In 2006, a scoping 

survey confirmed the presence of DU fragments from the M101 on a portion of Schofield Barracks' 

impact area.  After confirming the presence of DU, the Army disclosed that information to the public.  In 

2007, the Army published an Archive Search Report on the Use of Cartridge, 20 mm Spotting M101 for 

Davy Crockett Light Weapon M28, Schofield Barracks and Associated Training Areas, Islands of O‘ahu 

and Hawai‘i (USACE, May 2007 (revised)).  Limited records exist on the known usage of DU-containing 

munitions with regard to the Davy Crockett weapons system.  The Army, in order to assess an 

approximation of DU-containing rounds used at Hawai‘i ranges, conducted an extensive literature search 

of records from where these munitions were manufactured and shipped.  The revised 2007 report details 

the Army’s methodology for determining the use of DU-containing munitions in Hawai‘i.60 

The Army further searched historic records, garrison-wide, where the Davy Crockett may have been used 

on Hawai‘i ranges.  The Army used parameters including considering the maximum distance DU-

containing munitions may have traveled (this relates to which ranges it may have been fired from), 

historical range regulations, and map analysis.   

  

                                                      

59 http://www.garrison.hawaii.army.mil/du/default.htm 
60 The Army is currently finalizing a complete set of reports on the use of the M101 Spotting Round that will update 

and replace the 2007 report.  The Army expects to publish these reports in July 2011. 
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3.12.3.1 Use at PTA 

Surveys and Studies 

Initial Site Reconnaissance 

The archives record search for PTA resulted in 12 possible ranges at PTA that could have been capable of 

using the Davy Crockett; however, based on criteria known to have been regulated for Davy Crockett 

munitions, the Army identified four potential ranges where the Davy Crockett weapons system may have 

been used at PTA.  These are presently known as Ranges 10, 11T, 14, and 17.   

The Army conducted site reconnaissance at PTA to characterize the extent to which DU items or 

fragments are present in the Range Area.  Site reconnaissance combined aerial surveillance of the firing 

ranges with ground investigations of accessible areas to obtain visual confirmation of the use of the Davy 

Crockett weapons system.  The archives report indicated that potential visual indicators for the Davy 

Crockett weapons system use include: 

 Aluminum shrapnel from the rear body assembly and plastic fiberglass from the fins and 

windshield of the Projectile, Atomic Supercaliber 279 millimeter (mm) Practice M390 

 Aluminum fin assemblies and projectile body pieces from the Cartridge, 20 mm Spotting M101 

 Pistons from either the light or heavy Davy Crockett weapon 

 Bright yellow (oxidized) fragments from uranium alloy components. 

Given what was found on Hawai‘i based on historical records (use of the M101 spotting round only), the 

Army’s air reconnaissance consisted of helicopters searching for Davy Crockett pistons.  Once pistons 

were located, the Army then could calculate potential firing points and points of impact for the weapons 

system.  Where terrain and safety concerns allowed access, radiological surveys were conducted to 

measure levels of alpha, beta, and gamma radiation using a Ludlum Model 43-93 alpha-beta probe, 

Ludlum 44-9 Geiger-Mueller (GM) Pancake Probe, or Field Instrument for the Detection of Low Energy 

Radiation (FIDLER) (Cabrera Services, 2008).  Surveyors additionally collected soil samples of areas at 

PTA common to both visual and radiological indicators of use of the Davy Crockett.  Soil samples were 

analyzed by the National Environmental Laboratory Accreditation Program for analysis of uranium 

nuclide activity concentrations, and specifically for 234U, 235U and 238U.  Ten soil samples were collected 

around the perimeter of the suspect impact areas at the PTA during the scoping survey.  Soil samples 

were collected at areas where sediment had accumulated from past runoff/erosion events.   

The study reported that all of the results were consistent with naturally occurring concentrations of 

uranium; there was no indication of DU.  Uranium depletion would show up as concentrations of 234U 

activity being significantly lower than the 238U concentration.  
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In 2010, the Army surveyed portions of the western impact area, which correlates to the proposed 

footprint of the IPBC.  Three surveys were conducted in all.  Two of the surveys were for threatened and 

endangered plant species and archaeological resources.  The surveyors for these efforts were accompanied 

by personnel trained and certified in MEC/UXO identification.  The third survey was specifically to 

identify MEC/UXO, and was performed by personnel further trained to identify evidence of use of 

munitions that contain DU material.  In all three surveys, the Army found no evidence of use of DU-

containing material. 

Airborne DU 

The public has raised several concerns over DU migrating outside PTA boundaries in an airborne form.  

Chief among these concerns is that DU is either aerosolized from the impact of other munitions exploding 

on top of DU fragments, and is subsequently carried off-post.  There is also the fear that dust containing 

DU particles is carried off-post by wind action.  The Army, in response to public concern, conducted a 

study of airborne DU that began in February 2009 and ended in March 2010; these reports are found at 

the USAG-HI DU Web site61(Morrow, 2010).  The concentrations of total airborne uranium were found 

to be several orders of magnitude below both U.S. and international chemical and radiological public 

health guidelines.  The concentrations of uranium found in TSP were comparable to that found in 

Hawaiian soils and rock thus suggesting that Army activities had made no significant contribution to 

airborne uranium.  The Army placed portable air samplers along the installation boundary at three 

locations near Saddle Road.  Two of the sampling locations were adjacent to the Cantonment Area, and 

one sampling location was positioned near Waiki‘i Ranch, where the nearest community receptors reside.  

Each air sample collected PM from midnight to midnight during sample days.  The Army followed the 

EPA’s recommended sampling schedule of every six days during a month.  The sampling device’s Teflon 

collection filters were regularly collected and sent to an independent laboratory for analysis.  The lab 

analysis tested for TSP of uranium (U), 234U, and 235U.  The air collection schedule ensured that sampling 

was conducted when heavy weapons fire occurred at PTA, and also when no heavy maneuver training 

occurred at PTA.  Each report on the DU Web site provides a discussion of the type of weapons firing 

that occurred during sample periods when such events occurred. 

The results of each sampling report provide the high-to-low range of the total month’s sampling events in 

terms of TSP microgram per cubic meter (µg/m3) collected, the range of uranium concentrations found 

during sampling events (µg/m3), and the mean concentration of uranium found during the sampling period 

(also reported in µg/m3).  The results of uranium concentrations were plotted on a graph in each report to 

allow the reader to compare visually sampling results with published guidelines on uranium exposure 

from the WHO and U.S. Agency for Toxic Substances and Disease Registry (ATSDR).62   

  

                                                      

61 http://www.garrison.hawaii.army.mil/du/reports.htm 
62 The WHO guidelines are based on an annual average of uranium exposure while the ATSDR guideline is based 

upon chronic exposure (365 days or longer) 
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In every case, the sampling results at PTA were well below WHO and ATSDR exposure guidelines.  

During the third sampling month (April 2009), the Army noticed low uranium content in the TSP samples 

and increased the sampling run-time from 12 hours (midnight to midnight) to 72 hours, every six days.  

This was done in an effort to raise the collected uranium mass to above the practical reporting level 

(PRL
63

) to demonstrate the Army’s commitment to public safety by determining if increasing the 

sampling event timing would provide significantly elevated results.  Six of the sampling months reported 

that some sample events did exceed the PRL, but noted that in each case these levels were well below 

WHO and ATSDR exposure guidelines.  The July 2009 report could only demonstrate results for a 

portion of the sampling period as some of the samples recovered became compromised and were 

subsequently invalidated.  The exposure levels are for people working or training around the DU. Note 

however that the IPBC will not be built in this environment, and at least 6 km away. 

In almost every trial 234U and 235U isotopes were virtually undetectable.  One trial demonstrated higher 

(detectable) uranium mass, but not reportable levels for 235U.  The sum of these reports shows that DU is 

not migrating off the installation via airborne pathways near any levels that would pose a human health 

risk. 

Health Risk Assessment 

The Army published a Baseline Health Risk Assessment (Cabrera Services, 2010) based upon the results 

of prior studies and what is known from EPA on exposure and potential health impacts from uranium 

radionuclides.  The report, which is found on the USAG-HI DU Web site, evaluated the potential risks of 

exposure by first identifying land use practices of the range (to determine who is likeliest to have been 

exposed to DU), and it also identified potential exposure pathways of DU.  An exposure pathway is the 

channel a chemical may take to reach potential receptors (humans in this case).  To determine reasonable 

pathways, a receptor must have been exposed to a complete exposure pathway that includes a source of 

contamination (e.g., PTA Range where the Davy Crockett weapons system was used); a primary 

contaminant release mechanism (e.g., detonation of the M101 spotting round); a secondary source or 

secondary release mechanism (e.g., degradation of a substance to make it’s toxic components available 

for transport); a transport contact medium (e.g., soil or air64); and, an exposure route (e.g., ingestion or 

inhalation, contact with the skin/dermal or external gamma65 exposure).  The absence of any one of the 

above elements results in an incomplete exposure pathway; in other words, if there is no exposure, there 

is no risk. 

  

                                                      

63 The PRL is the minimum reporting activity used when reporting sampling data.  In this case, the PRL is 0.00025 
µg/m3 
64 The lack of surface or shallow groundwater at PTA eliminated exposure of DU through consumption of water.  

Prior efforts to drill for potable water sources beneath PTA failed to demonstrate that groundwater would be shallow 

enough to facilitate migration of any chemical materials.  Freshwater sources at the installation boundary may be as 

deep as nearly 1,000 ft (300 m) below ground surface. 
65 This external exposure pathway accounts for radionuclides that may produce a risk without any physical contact.  
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Five reasonable maximum exposure receptor scenarios were determined.  Off-post receptors were not 

considered because the results of airborne DU studies showed that there is no complete pathway for 

humans residing or working near PTA.  The five scenarios are current and future range maintenance 

workers; future construction or remediation workers; adult cultural monitors, visitors, and trespassers; 

future site workers; and Soldiers training at PTA.  Completed exposure pathways include direct contact 

via ingestion or through contact with the skin, external gamma exposure, and inhalation. 

In order to calculate a cancer risk or a non-cancer hazard, the chemical concentration in the environmental 

medium (e.g., soil) to which an individual may be exposed to DU was estimated; this information is 

found in the Exposure Duration columns of Table 3.12-1.  Exposure pathways were found to be through 

ingestion (such as consuming soil media that may contain DU residues), inhaling air particulates that may 

contain trace amounts of DU, and contact through gamma exposure as discussed earlier.  Table 3.12-1 

demonstrates in conservative values, the duration that any of the five receptor types may be exposed to 

soil, air, and gamma during the course of their work at PTA and coming into potential contact with DU.  

The Army subsequently developed a risk assessment to determine the potential cancer risk for these 

receptors. 

Table 3.12-1.  Exposure Variables for Receptors at PTA 

Receptor 
Exposure Duration Soil Ingestion Rate Inhalation Rate 

Years Days/Yr Hrs/Day (mg/d) (m
3
/hr) 

Current/Future 

Maintenance Worker  
6.6 10 8 100 1.4 

Future Construction/ 

Remediation Worker  
3 250 8 330 3 

Future Adult Cultural 

Monitor/Trespasser/ 

Visitor  

30 26 8 100 0.83 

Future Site Worker  25 250 8 50 0.83 

Current/Future Soldier  25 254 8 100 1.4 

Source:  CABRERA, 2010 

The study concedes to limitations such as an unknown quantity of DU at the Range Area of PTA; 

therefore, exposure cannot be accurately calculated.66  The study provided an approximation of DU at 

PTA based upon known parameters such as DU mass and an understanding of uranium activity. 

  

                                                      

66 Based upon a historical records search it is thought that 714 rounds containing DU were fired at PTA, but records 

are incomplete. 
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Human health risks from radioactivity in soils and structures (referred earlier as gamma exposure) were 

calculated using computer modeling, in coordination with the Department of Energy (DOE), EPA, and 

the NRC.  Exposure times for each receptor would be similar as shown in Table 3.12-1, but are reported 

as doses in quantities of millirems.  The study went on to integrate a toxicity assessment for uranium 

based upon reported EPA risk factors.  Table 3.12-2 shows the maximum risk (based upon exposure 

duration and estimated amounts of DU to which the receptor could have been exposed); and the table 

shows the maximum risk that receptors’ have from potential DU exposure to experiencing adverse health 

effects. 

Table 3.12-2.  Estimates of Radiological Dose and Risk Assessments (based upon estimated 714 

rounds of DU-containing munitions items at PTA) 

Receptor Scenarios 
Maximum Dose 

(millirems/yr) 
Maximum Risk 

Current/Future Maintenance Worker  1. x 10-5 5. x 10-11 

Future Construction/ Remediation Worker  4. x 10-4 6. x 10-10 

Future Adult Cultural Monitor/ Trespasser/ 

Visitor  
3. x 10-5 6. x 10-10 

Future Site Worker  2. x 10-4 3. x 10-9 

Current/Future Soldier  3. x 10-4 4. x 10-9 

Source:  CABRERA, 2010 

The EPA considers safe, or acceptable, a range of 10-6 to 10-4.  Table 3.12-2 shows that Current or Future 

Soldiers, among all receptors, have a maximum risk of 4E-9, which is well below the EPA acceptable risk 

range.  In other words, based on what is currently known of DU at PTA, no adverse human health impacts 

are likely to occur as a result of exposure to the uranium present in the soils at the installation.  At PTA, 

due to the lack of “off-post” exposure pathways, there are very low health risks associated with DU. 

3.12.3.2  Army/NRC License  

During scoping, the public raised concerns that the Army should clean-up DU contamination on its 

ranges.  As a policy, the Army does not close operational ranges for cleanup, but in accordance with 

DoDI 4715.11 Environmental and Explosives Safety Management on Operational Ranges with the United 

States (May 2004), it provides for safe operation of ranges, including limiting hazards on ranges to the 

extent practicable (e.g., UXO), and to resolve conflicts between explosive safety and other (training) 

requirements, and to determine whether there is a substantial threat of release of munitions constituents 

from an operational range.  The Army has decided not to close any operational ranges containing DU, but 

rather imposes appropriate restrictions.   

The Army has applied to the NRC for a source material license to possess Davy Crockett M101 spotting 

round DU on ranges at PTA.  Once issued, this license would not permit "clean-up" of this DU, only 

possession.  If and when the Army decides to "clean- up" this DU, the Army would apply to the NRC for 

an amendment to the license to allow for this activity (personal communication with the U.S. Army 

Installation Management Command (IMCOM) Radiation Health Safety Officer, February 2011). 
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On 10 September 2012, the Army responded to the NRC's proposed license conditions with supporting 

data and test results.  Based on those results, the Army maintains that the air sampling it conducted 

unequivocally demonstrates that additional sampling is not necessary, and would provide no 

benefit to human health and safety or the environment.  Following a December technical meeting, the 

Army provided a second response to the proposed license wherein the Army reiterated its statements 

regarding air sampling, but agreed to conduct a single sampling event at the Schofield BAX.  This 

sampling event will provide the site specific data requested by NRC.  However, the Army has stated that 

no further air sampling will be conducted.  The Army and the NRC continue to coordinate to determine 

the best approach for DU management at PTA. 

3.13  SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE  

Socioeconomics comprise the basic attributes and resources associated with the human environment, 

including demographic, economic, and social assets of a community.  Demographics focus on population 

trends.  Additional demographic data, including race and ethnicity, age, and poverty status, assist with the 

evaluation of potential environmental justice and protection of children issues.  Economic metrics provide 

information on employment trends, income, and industry earnings.  Income information is provided as an 

annual total by county and per capita.  Housing, infrastructure, and services are also influenced by 

socioeconomic factors.  

The baseline year for socioeconomic data is 2009, which is the most recent year that data for most of the 

socioeconomic indicators are available.  The 2010 Census data are not available at the time of writing.  

Wherever possible, the most recent statistical data are used to characterize current conditions.   

3.13.1 Introduction / Region of Influence 

The main data points used to describe the prevailing socioeconomic conditions in the area that comprise 

the ROI include population demographics, economic data such as employment, housing, and income, and 

other factors such as access to services including schools and emergency services. 

PTA is located in Hawai‘i County, which serves as the socioeconomic ROI for this EIS.  The ROI is the 

geographic area in which social and economic impacts are most likely to be felt; Hawai‘i County covers 

the entire island.  Although there are no permanent military personnel residing at PTA, sectors such as 

housing and services may be indirectly impacted by the expenditures associated with the Proposed 

Action.   

The Hawai‘i County covers the entire island; 12 Census County Divisions (CCDs) comprise the County.  

A CCD represents a relatively permanent statistical area established cooperatively by the U.S. Census 

Bureau (USCB) and state and local government authorities that is used for presenting decennial Census 

statistics in those States for which counties are generally the smallest level of government.  Examining the 

CCDs provides a finer level of analysis in which to examine trends in the local economy.  The CCDs are 

Hilo, Honoka‘a-Kukuihaele, Kau, Kea‘au-Mountain View, North Hilo, North Kohala, South Kohala, 

North Kona, South Kona, Pā‘auhau-Pa‘auilo, Pāhoa-Kalapana, and Papaikou-Wailea.  PTA is primarily 

contained within the Pā‘auhau-Pa‘auilo CCD, as well as small portions of the North Kona, South Kohala, 

and North Hilo CCDs. 
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EO 12898 (Federal Actions to Address Environmental Justice in Minority Populations and Low-Income 

Populations) directs agencies to address environmental and human health conditions in minority and low-

income communities.  Environmental justice addresses the disproportionate and adverse effects of a 

federal action on low-income or minority populations.  The intent of EO 12898 and related directives and 

regulations is to ensure that low-income and minority populations do not bear a disproportionate burden 

of negative effects resulting from federal actions.  In order to provide context for the evaluation of 

environmental justice, general category descriptions may help to quantify and better illustrate those 

populations covered by the EO.  These categories include economic characteristics such as low-income 

areas, housing characteristics such as medium- to high-density residential areas and rural areas, and 

demographic characteristics such as areas with a high percentage of minorities. 

The USCB typically defines rural areas as towns outside of an urbanized area with a population of less 

than 2,500.  Definitions of medium- and high-density residential development are typically promulgated 

at a local level through zoning ordinances and can be addressed on a site-specific level.  Typically, 

however, medium density residential development is characterized by between three and five units, often 

specifically single-family detached units, per acre.  High-density residential development, therefore, may 

be generally characterized by more than six units per acre (City of Minneapolis, Minnesota Department of 

Community Planning and Economic Development, 2008; Dublin Land Use and Long Range Planning 

(LULRP), 2008). 

Finally, as defined by the Environmental Justice Guidance under NEPA (CEQ, 1997), minority 

populations include persons who identify themselves as Asian, Native Hawaiian or other Pacific Islander, 

Native American or Alaskan Native, black (not of Hispanic origin), or Hispanic.  Race refers to census 

respondents’ self-identification of racial background.  Hispanic origin refers to ethnicity and language, 

not race, and may include persons whose heritage is Puerto Rican, Cuban, Mexican, and Central and 

South American.  A minority population exists where the percentage of minorities in an affected area 

either exceeds 50% or is meaningfully greater than in the general population.  In addition, a minority 

population also exists if there is more than one minority group present and the minority percentage, when 

calculated by aggregating all minority persons, meets one of the above thresholds. 

3.13.2 Population Characteristics 

PTA is located in Hawai‘i County, an area which has undergone significant growth in recent years.  The 

population has grown from 120,317 in 1990 to 172,370 in 2009, with a growth rate more than twice the 

average growth rate for the state of Hawai‘i.  Table 3.13-1 shows the population counts and percentage 

changes in the ROI over time, as compared with the state of Hawai‘i and the U.S. as a whole.  The CCDs 

in which PTA is physically located are denoted in bold text.   

  



Chapter 3 Affected Environment 

 

Final Environmental Impact Statement 3-139 

for the Construction and Operation of an IPBC at PTA 

Table 3.13-1.  Total Population for the ROI and Percent Change 

 1990 2000 

Percent 

Change 

1990 - 2000 

2009* 

Percent 

Change 

2000-2009 

Hilo CCD 39,574 42,425 7.2% 50,066 18.0% 

Honoka‘a-Kukuihaele 

CCD 3,758 3,895 3.6% 4,211 8.1% 

Kau CCD 4,517 5,827 29.0% 6,650 14.1% 

Kea‘au-Mountain View 

CCD 13,993 22,738 62.5% 25,012 10.0% 

North Kohala CCD 4,328 6,038 39.5% 5,161 -14.5% 

Pā‘auhau-Pa'auilo 

CCD 1,849 2,213 19.7% 2,220 0.3% 

Pāhoa-Kalapana CCD 6,745 8,597 27.5% 8,963 4.3% 

Papaikou-Wailea CCD 5,067 4,961 -2.1% 5,371 8.3% 

North Kona CCD  22,196 28,543 28.6% 37,703 32.1% 

South Kona CCD 7,708 8,589 11.4% 8,565 -0.3% 

South Kohala CCD 9,052 13,131 45.1% 16,693 27.1% 

North Hilo CCD  1,620 1,720 6.2% 1,755 2.0% 

 

Hawai‘i County  120,317 148,677 23.6% 172,370 15.9% 

 

Hawai‘i State 1,108,229 1,211,537 9.3% 1,280,241 5.7% 

 

US 248,709,873 281,421,906 13.2% 301,461,533 7.1% 

*2009 data from 2005-2009 American Community Survey five-year survey estimates 

Source:  U.S. Census Bureau, Decennial Census, 2011a 

In 2009, Hawai‘i County accounted for approximately 13.5% of the total state population, a slight 

increase over 2000.  With a population of 172,370, the county is the second largest in the state.   

PTA primarily occupies the Pā‘auhau-Pa'auilo CCD, which has the second-smallest population in the 

county, and in which growth slowed significantly between 2000 and 2009.  The North Kona and South 

Kohala CCDs showed some of the highest growth percentages in the county during that same time.  

Although PTA is adjacent to some of the larger population centers on the island, such as the North Kona 

CCD, and there are civilian and military personnel who work there, no military or civilian personnel 

permanently reside at PTA.   
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Low-income or poverty areas are defined using the statistical poverty threshold from the USCB, which is 

based on income and family size.  The USCB defines a poverty area as a census tract in which 20% or 

more of its residents are below the poverty threshold and an extreme poverty area as one in which 40% or 

more are below the poverty level.  The 2007 poverty threshold for a family of four with two children 

under the age of 18 was $21,027 (USCB, 2008).  Tables 3.13-2 and 3.13-3 show poverty levels and racial 

distribution in the CCDs that contain or surround PTA.  The percentage of individuals living below the 

poverty line in Hawai‘i County decreased between 2000 and 2009; however, it is still significantly higher 

than that of the state.  Within the CCDs surrounding PTA, Pā‘auhau-Pa'auilo has demonstrated a higher 

poverty level than the others, although poverty levels have come down throughout the county, most 

dramatically in the North Hilo and South Kohala CCDs.   

Table 3.13-2.  Percentage of the Population Below the Poverty Line 

 2000 2009 

Pā‘auhau-Pa'auilo CCD 11.30% 9.50% 

North Kona CCD  9.70% 7.70% 

South Kohala CCD 8.50% 4.90% 

North Hilo CCD  9.20% 3.40% 

Hawai‘i County 15.7% 13.5% 

Hawai‘i State 10.7% 9.4% 

Source:  U.S. Census Bureau, 2011a 

Table 3.13-3.  Racial Distribution of Population Surrounding PTA 

 White 

Black or 

African 

American 

American 

Indian or 

Native 

Alaskan 

Asian 

Native 

Hawaiian or 

Pacific 

Islander 

Other 

race 

Two or 

more 

races 

Pā‘auhau-

Pa'auilo 

CCD 32.30% <0.01% 0.00% 27.80% 5.50% <0.01% 34.00% 

North Kona 

CCD  44.70% <0.01% <0.01% 17.10% 10.20% 5.50% 21.50% 

South 

Kohala 

CCD 47.50% 1.40% <0.01% 20.80% 9.10% 1.40% 19.10% 

North Hilo 

CCD  31.60% 1.10% 0.00% 31.80% 11.00% 0.01% 23.90% 

Hawai‘i 

State 26.90% 2.40% 0.30% 38.50% 8.80% 1.30% 21.70% 

U.S.   74.50% 12.40% 0.80% 4.40% 0.10% 5.60% 2.20% 

Source:  U.S. Census Bureau, 2011a 
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As shown in Table 3.13-3, the demographics of Hawai‘i differ considerably from those of the rest of the 

U.S.  For the nation as a whole, the Asian population comprises 4.4% of the total population, with white 

being the majority race by a considerable margin.  However, in Hawai‘i, not only is the Asian population 

38.5% of the total, compared with 26.9% white, but the Native Hawaiian or other Pacific Islander 

population is 8.8%, as compared with 0.1% for the U.S.  Within the CCDs surrounding PTA, the North 

Hilo CCD had the highest percentage of non-white populations (67.81%).  (USCB, 2011a).   

3.13.3 Economic Characteristics 

Table 3.13-4 demonstrates that the economy of Hawai‘i County continued to grow from 1990 to 2009, 

with growth in per capita income outpacing that of the state and the nation. 

Table 3.13-4.  Per Capita Income in the ROI 

Location 1990 2000 

Percent 

Change 

1990-2000 

2009 

Percent 

Change 

2000-2009 

Hawai'i County (ROI) $13,169 $18,971 44.1% $25,960 36.8% 

State of Hawai'i $15,770 $21,525 36.5% $28,662 33.2% 

US $14,420 $21,587 49.7% $27,401 26.9% 

Source:  U.S. Census Bureau, Decennial Census, and American Community Survey  

According to the Hawai‘i County Comprehensive Annual Financial Report (County of Hawai‘i, 2010), 

the largest employers in the County are the state, county, and federal governments.  While individual 

hotels and resorts rank lower on the list of principal employers in the county, the combined total 

employees from these hotels and resorts, 3,295 individuals in 2009, exceeds the total employment 

associated with county and federal employment.  Table 3.13-5 shows the top employers in Hawai‘i 

County for 2009. 

Table 3.13-5.  Principal Employers, County of Hawai‘i (2009) 

 

Rank Employer 
# of 

Employees 

1 State of Hawai‘i 8,115 

2 Hawai‘i County 2,745 

3 U.S. Government 1,364 

4 Hilton Waikoloa Village 984 

5 Wal-Mart 852 

6 KTA Super Stores 800 

7 Mauna Loa Resort 685 

8 The Fairmont Orchid 577 

9 Four Seasons Resort Hualalai 562 

10 Hapuna Beach Prince Hotel 487 

Source:  County of Hawai‘i, 2010 
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Federal government expenditures in Hawai‘i totaled approximately $24.6 billion in 2009.  Defense 

expenditures accounted for 36% of federal spending in 2009, down from approximately 39% in 2000.  

Nonetheless, defense spending in Hawai‘i more than doubled between 2000 and 2009 to $8.8 billion 

(Hawai‘i Department of Business, Economic Development, and Tourism (HDBEDT), 2009).  In 2009, 

per capita defense spending in Hawai‘i reached $5,826.09, fourth in the 50 U.S. behind Alaska, Virginia, 

and the District of Columbia (USCB, 2009).  The economic impacts of defense spending have a ripple 

effect throughout the Hawaiian economy due to additional demand for goods and services from personnel 

associated with the installation and the increased demand for goods and services generated by vendors 

and contractors associated with the military installations. 

Unemployment in the county was 9.7% in 2009, up from 4.7% in 2000, and is above both the national 

and state averages.  Table 3.13-6 shows average annual unemployment for the ROI in comparison with 

the state and the nation.   

Table 3.13-6.  Annual Average Unemployment 

  1990 2000 2009 

Hawai‘i County 3.5% 4.7% 9.7% 

State of Hawai‘i 3.2% 4.0% 6.8% 

US 5.6% 4.0% 9.3% 

Source:  Bureau of Labor Statistics, 2011 

Overall unemployment has remained consistently higher in the ROI when compared to its larger context.  

Furthermore, poverty in Hawai‘i County has consistently been significantly higher than for the state, and 

on par with or higher than the national average.  Table 3.13-7 shows the percentage of the population 

below the poverty line over time.   

Table 3.13-7.  Percentage of Population Below the Poverty Line 

  1990 2000 2010 

Hawai‘i County 14.2% 15.7% 13.5% 

State of 

Hawai‘i 8.3% 10.7% 9.4% 

US 13.1% 12.4% 13.5% 

Source:  U.S. Census Bureau, 2011a 

Employment growth figures for Hawai‘i County contrast substantially with state and national averages.  

The construction sector grew by 87.5% from 2000 to 2009, further underscoring the growth seen in the 

area.  The national average for growth in the construction industry for that same time period was 19.5%.  

Other areas of strong employment growth in Hawai‘i County were in the manufacturing and retail trade 

sectors.  Although construction sector growth was relatively high at the state and national levels at 54.3% 

and 20.5%, respectively, from 2000 to 2009, other top-growth sectors differed.  Table 3.13-8 shows 

employment by industry sector for the nation, Hawai‘i State, and Hawai‘i County from 2000 to 2009.   
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Table 3.13-8.  Employment by Industry Sector (Nation) 

 2000* 2009** 

Percent 

Change 2000-

2009 

United States 

Agriculture, forestry, fishing and hunting, 

and mining 2,426,053 2,576,402 6.2% 

Construction 8,801,507 10,520,876 19.5% 

Manufacturing 18,286,005 15,887,145 -13.1% 

Wholesale trade 4,666,757 4,516,754 -3.2% 

Retail trade 15,221,716 16,277,681 6.9% 

Transportation and warehousing, and 

utilities 6,740,102 7,173,048 6.4% 

Information 3,996,564 3,450,324 -13.7% 

Finance, insurance, real estate, and rental 

and leasing 8,934,972 10,033,714 12.3% 

Professional, scientific, management, 

administrative, and waste management 

services 12,061,865 14,540,450 20.5% 

Education, health, and social services 25,843,029 30,390,213 17.6% 

Arts, entertainment, recreation, 

accommodation, and food services 10,210,295 12,395,164 21.4% 

Other services (except public 

administration) 6,320,632 6,842,841 8.3% 

Public administration 6,212,015 6,698,533 7.8% 

Total Population 129,721,512 141,303,145 8.9% 

State of Hawai‘i Sector 

Agriculture, forestry, fishing and hunting, 

and mining 12,119 9,200 -24.1% 

Construction 32,180 49,665 54.3% 

Manufacturing 18,979 19,913 4.9% 

Wholesale trade 17,188 17,111 -0.4% 

Retail trade 65,693 70,255 6.9% 

Transportation and warehousing, and 

utilities 33,559 33,144 -1.2% 

Information 13,278 12,071 -9.1% 

Finance, insurance, real estate, and rental 

and leasing 37,867 41,992 10.9% 

Professional, scientific, management, 

administrative, and waste management 

services 51,039 60,213 18.0% 
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 2000* 2009** Percent 

Change 2000-

2009 
Education, health, and social services 102,254 120,162 17.5% 

Arts, entertainment, recreation, 

accommodation, and food services 86,189 94,412 9.5% 

Other services (except public 

administration) 23,853 26,845 12.5% 

Public administration 43,711 50,176 14.8% 

Total Population 537,909 605,159 12.5% 

Hawai‘i County Sector 

Agriculture, forestry, fishing and hunting, 

and mining 4,600 3,535 -23.2% 

Construction 5,057 9,480 87.5% 

Manufacturing 1,685 2,364 40.3% 

Wholesale trade 1,786 2,260 26.5% 

Retail trade 7,826 10,591 35.3% 

Transportation and warehousing, and 

utilities 3,546 3,420 -3.6% 

Information 1,159 1,038 -10.4% 

Finance, insurance, real estate, and rental 

and leasing 3,346 5,024 50.1% 

Professional, scientific, management, 

administrative, and waste management 

services 5,596 7,172 28.2% 

Education, health, and social services 12,287 15,368 25.1% 

Arts, entertainment, recreation, 

accommodation, and food services 11,462 14,635 27.7% 

Other services (except public 

administration) 2,911 3,714 27.6% 

Public administration 3,718 4,366 17.4% 

Total Population 64,979 82,967 27.7% 

Sources: *2000 data from U.S. Census Bureau 2000 Census -  

**2009 data from 2005-2009  

American Community Survey five-year survey estimates 
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3.13.4 Housing and Community Services 

3.13.4.1  Housing 

Soldiers training at PTA are stationed at Schofield Barracks Military Reservation, located on O‘ahu, 

which has family housing units, bachelor quarters, and housing for visitors; there are no housing facilities 

at PTA.   

Housing stock in the ROI has grown rapidly since 2000, with an estimated growth in housing units of 

more than 45% (USCB, 2011a).  This rate of growth is more than four times the state and national 

averages, and corresponds to the significant growth seen in the construction sector as noted earlier.  Table 

3.13-9 shows growth in the housing sector from 2000 to 2009 

Table 3.13-9.  Total Housing Units within the ROI 

 
Total Units 

2000* 
Total Units 2009** 

Percent 

Change 

2000-

2009 

Pā‘auhau-Pa'auilo 

CCD 767 925 20.6% 

North Kona CCD  13,960 19,216 37.7% 

South Kohala CCD 5,794 8,431 45.5% 

North Hilo CCD  661 687 3.9% 

Hawai‘i County  52,985 76,893 45.1% 

State of Hawai‘i  460,542 505,087 9.7% 

US 115,904,641 127,699,712 10.2% 

Sources: *2000 data from U.S. Census Bureau 2000 Census - **2009 data from 2005-2009 American 

Community Survey five-year survey estimates 

In 2009, 65.7% of all housing units in the ROI were owner-occupied, significantly below the national 

average of 88.2%, although higher than the state average of 58.1% (USCB, 2011a).   

3.13.4.2 Public Safety 

Public safety services on the island are typically divided into two main service areas, East and West.  The 

Hawai‘i County Police Department (HCPD) has eight district stations throughout the county, in addition 

to the HQ located in Hilo.  The County Police Department had a total annual budget in 2008 – 2009 of 

$49,222,966 (HCPD, 2009).   

Army staff provides all police services on PTA. Units that come to PTA for training may bring MP of 

their own, depending on the size of the unit and other circumstances.  The PTA police facility is located 

in the Cantonment Area and is open 24 hours a day, seven days a week.  
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The Hawai‘i County Fire Department (FD) has 20 full-time fire/medic stations, and 20 volunteer fire 

stations, with more than 60 pieces of apparatus available for emergency response activities.  The County 

FD had a total annual budget of $37,187,821 in 2009 (County of Hawai‘i, 2010).   

 

Fire response services are provided by Army staff based at PTA.  There is one fire station, located at 

BAAF, with a staff of six (including two emergency medical technicians sharing duty round the clock).  

Available equipment includes two brush trucks (wildland rigs), a tanker, a crash rig, and an ambulance.  

3.13.4.3  Medical Facilities 

There are several major medical facilities in Hawai‘i County, as well as many others on neighboring 

islands.  These include North Hawaiian Community Hospital, a 39-bed hospital located in Waimea; Hilo 

Medical Center, the largest facility in the Hawaiian Health Systems Corporation with 264 beds; Kona 

Community Hospital, a 94-bed primary health care facility Kaʻu Hospital, a 21 bed rural health clinic and 

critical access hospital; and Hale Ho’ola Hāmākua, a 50-bed critical access hospital providing long-term 

care.  These facilities offer a wide range of services to meet the needs of the rural and urban populations 

in Hawai‘i County.   

3.13.4.4  Education 

The Hawai‘i County School District, headquartered in Hilo, operates a total of 77 public schools in the 

county, including public charter schools.  In addition, there are another 41 private and Catholic high 

schools in the county.  There are 37 public elementary schools in the county, nine of which are charter 

schools.  Sixteen private and Catholic schools round out the elementary education offerings in the county.  

There are 24 middle schools comprised of seven charter schools and 14 private schools.  There are 16 

public high schools, four of which are charter schools and 11 private schools.  The public school system 

serves 27,068 students in Hawai‘i County.   

3.13.5 Protection of Children 

EO 13045, Protection of Children from Environmental Health and Safety Risks, requires federal agencies 

to identify and assess environmental health and safety risks that might disproportionately affect children.  

Environmental health and safety risks primarily include risks attributable to products or substances that a 

child is likely to come into contact with or to ingest.  In 2009, approximately 22.6% of the state’s 

population was made up of children (under 18 years old), which is a decrease of 3% from 2000.   

In 2009, 23.5% of the population of Hawai‘i County was under the age of 18.  Within Hawai‘i County, 

the Kau, North Kohala, and Pāhoa-Kalapana, CCDs had the highest population percentages below the age 

of 18 (29.65%, 28.6%, and 27.55%, respectively), and the Hilo, North Kona, and Kea‘au-Mountain View 

CCDs had the largest total populations of children (10,241, 8,526, and 6,627, respectively).  PTA mainly 

occupies the Pā‘auhau-Pa‘auilo CCD and small portions of the North Kona, South Kohala, and North 

Hilo CCDs.  The percentages of the populations of North Hilo, North Kona, Pā‘auhau-Pa‘auilo, and 

South Kohala CCDs under the age of 18 were 19.5%, 22.6%, 24.8%, and 25.6%, respectively (U.S. 

Census Bureau 2000, 2009). 
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3.14 PUBLIC SERVICES AND UTILITIES 

3.14.1 Cantonment Area 

3.14.1.1 Fire Fighting Infrastructure 

There is no natural surface water at PTA; therefore, water storage for dipping is located throughout the 

installation.  In 1996, the Army constructed six above ground dip tanks (each 80,000-gallon (302.83-liter) 

capacity) at PTA to enhance its water supply resources and firefighting capability.  One non-potable 

60,000-gallon (227,124-liter) dip tank is located near the Cantonment Area located at BAAF.  It is 

equipped with a fire pump capable of providing rapid water resupply services to fire vehicles or water 

tenders in support of water shuttle delivery to and from the fire area (USAEC, 2009b).  The Cantonment 

Area also has one fire cache, one fire hydrant, one fire pump, and five water tanks.  A fire access 

road/fuel management corridor and one fuelbreak/firebreak are located at the northern perimeter of the 

Cantonment Area (USAG-HI and 25th ID, 2003). 

There are also numerous locations to refill fire fighting vehicles or tankers throughout PTA.  The PTA 

Cantonment Area has a fire hydrant water distribution system that can be used in support of wildfire 

suppression operations.  However, water usage must be closely monitored during extended fire operations 

to ensure that water levels are not entirely depleted from the main storage tanks at PTA.  During major 

fire operations, the DPW shall continuously monitor usage for replenishment and to ensure safe and 

acceptable water levels for base camp usage. 

3.14.1.2 Vegetation Fuels Classification 

The vegetation fuels classification for the Cantonment Area is identified as Barren and Sparsely 

Vegetated Lands and Lowland Montane Shrubland (refer to Table 3.15-2).  Barren and Sparsely 

Vegetated Land do not have fuel loads sufficient to carry fire and are suitable to use as natural firebreaks.  

Lowland Montane Shrubland has grass and shrub litter that can form continuous fine fuel loads, which 

carry flame lengths of two to three meters on the average.  The majority of the Cantonment Area consists 

of Barren and Sparsely Vegetated Lands. 

3.14.1.3 Fire Danger Rating System 

FDRS information for the Cantonment Area is provided above in Table 3.15-5, under PTA North.  

According to the Integrated Wildland Fire Program Manager, the development and enforcement of the 

FDRS, on-site dip ponds and other required firefighting resources, and a comprehensive IWFMP have 

been the most important resources used to prevent the start and spread of wildfires.  The IWFMP 

establishes guidance, procedures, and protocols for managing wildfires that may occur within the 

Cantonment Area (USAEC, 2009b).   

3.14.1.4 Resource Protection 

As previously mentioned, six wildfire areas have been designated on PTA to protect natural and cultural 

resources.  The Cantonment Area falls under Unit B – Mauna Kea, which is an area that has a high 

Ignition Rating, high Value Rating, and moderate Hazard Rating.  Natural resources within the 

Cantonment Area are limited, and cultural resources include Quonset huts (potential historic properties) 

and the PTA Curation facility, which houses artifacts recovered from archaeological sites throughout the 

installation (refer to Section 3.9 Biological Resources, and 3.10 Cultural Resources).   
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3.14.2 Introduction and Region of Influence  

Public services and utilities constitute the infrastructure available to the public that together, preserves a 

community’s ability to support living and working conditions, enhance economic growth, and respond to 

emergencies.  The ROI for this resource area is the extent to which these services are used by PTA, on- 

and off- the installation.  

3.14.2.1 Public Services 

Police 

PTA has a MP station at the installation that is open 24 hours per day, seven days per week, and is staffed 

by Army personnel.  MPs at PTA have the responsibility to respond to emergencies at the installation, but 

may also be available to support county police if needed, and coordinate with County police on a regular 

basis (U.S. Army and USACE, 2004; USAEC, 2009b).  MPs at PTA do not patrol Saddle Road, rather, 

that is accomplished by county police.  In addition, when battalions deploy to PTA for training they may 

also bring MPs with them. 

Fire 

Army staff at PTA provides fire response services to the installation.  The fire station is located at BAAF 

and is operated by 29 firefighters, which have access to three fire trucks, one  military helicopter (one 

UH-60, CH-46/7, or CH-53), and one  backup helicopter.  Fire personnel respond to fires, regularly 

inspect facilities throughout the Cantonment Area, and may also inspect firebreaks around range areas 

and supporting infrastructure such as dip tanks throughout the installation.  The full capability of the PTA 

FD is discussed in Section 3.15 Wildfires (Moller, 2011). 

Emergency Medical 

Emergency medical services at PTA are via Army staff based at the installation.  Services at PTA are 

limited as there is no hospital on-site, so Soldiers or civilians that are inflicted with serious medical 

emergencies must be flown by helicopter to Hilo Medical Center, which is 10 minutes away by air.  PTA 

emergency staff does respond to accidents along approximately 25 mi (40.2 km) of Saddle Road (U.S. 

Army and USACE, 2004; USAEC, 2009b). 

3.14.2.2 Utilities 

Utilities are the systems that are essential to support PTA’s daily operations.  They include a broad array 

of services (e.g., water, wastewater, electricity, solid waste management, telecommunications, etc.), and 

can either facilitate or limit development.  Changes in land use, population density, and development 

usually generate changes in the demand for and supply of utilities.  The Hawaiian Public Utilities 

Commission (PUC), an office of the Department of Budget and Finance, regulates all franchised or 

certificated public service companies operating in the state. 

An essential component of service in an area is the availability of utilities and their capacity to support 

growth.  The utilities discussed in this section include water, wastewater, electricity, solid waste 

management, and telecommunications.   
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Water 

The Army pays for potable water to be trucked to PTA from county wells, primarily from the Waimea 

well, to the Cantonment Area using tankers with a 5,000 gal (18,927 L) capacity.  Once at the 

Cantonment Area water is transported to two pump stations that in turn distribute water to two 670,000 

gal (253,623 L) distribution reservoirs where the water is chemically treated using powdered chlorine and 

then distributed to three 10,000 gal (37,854 L) reservoirs on the installation.  Water from these reservoirs 

supplies PTA, BAAF, and fire reserves (C. H. Guernsey & Company 2001, USAEC, 2009b).  Water 

consumption at PTA may be at 10,000 gpd (38 µg/m3) corresponding to minimal troop presence; to up to 

approximately 70,000 gpd (265 µg/m3) when PTA is near full training capacity.  During heavy water 

usage days the installation may contract up to 14 tanker trucks of potable water.  If demand cannot be met 

by the Waimea well, excess demand can be supplied by the city of Hilo (USAEC, 2009b). 

Wastewater 

In 2004, EPA Region IX required the conversion or removal or all LCCs.  The Army complied with 

federal and state cesspool regulations by converting its LCCs to septic systems and utilizing UIC wells.  

Permits for UICs are issued by the HDOH-SDWB.  All wastewater at PTA is handled through septic 

tanks and/or underground injection wells in accordance HDOH-SDWB, UIC permit UH-2609.  Injectant 

from permit UH-2609 is limited to septic tank-treated domestic wastewater from five separate septic tank 

wastewater treatment systems.  Under this permit, the state requires the Army to conduct daily 

monitoring, quarterly sampling, periodic inspections, and annual status reporting.  On-site staff at PTA 

completes these regulatory requirements for submittal to HDOH-SDWB (personal communication with 

USAG-HI DPW Environmental Storm Water and Wastewater Program Manager, 2011). 

Electricity 

PTA’s electrical energy is provided by Hawaiian Electric Light Company (HELCO) from a HELCO-

owned substation located outside the northeast fence of the Cantonment Area to the main base substation.  

At the substation, the 69 kilovolts (kv) transmission voltage is transformed down to the 12.47 kv primary 

distribution voltage through a radial distribution system67 feeding the remainder of the installation, using a 

2,500 kilo volt Amperes (kvA) transformer.  The base owns, operates, and maintains the distribution 

network beyond the substation; the components of this system include metering equipment, 29 

transformers, 20 mi (32.2 km) of overhead lines, and 755 poles.  PTA’s current electricity usage is 

approximately 1,718,400 kilowatt hours (kwh) per year, and electricity consumption has increased 

steadily in recent years (DOE, 2010).  

  

                                                      

67 A radial system has only one power source for a group of customers.  A radial network leaves the station and 

passes through the network area with no normal connection to any other supply. This is typical of long rural lines 

with isolated load areas. A power failure, short-circuit, or a downed power line would interrupt power in the entire 

line which must be fixed before power can be restored. 
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The total 2010 capital expenditure budget forecasted for HELCO is approximately $59 million, with 

several individual Capital Improvement Projects (CIPs) in excess of $1 million.  One such project is to 

install a substation at Hokukano, which is located to the west of PTA.  According to the PUC, the five-

year capital expenditures forecast for HELCO is expected to remain relatively stable, with no major 

increases expected (PUC, 2010). 

Although alternative sources of energy, such as using photo-voltaic (PV) cells to power the lights on the 

BAAF airstrip, have been tried at PTA to reduce overall energy usage, these systems have not yet been 

successful at PTA.  PTA was nominated by Army officials in 2010 to be a prototype installation for a net 

zero energy assessment and planning.  As part of this process, a study was conducted by the National 

Renewable Energy Laboratory (NREL) to evaluate the potential for increasing energy efficiency and 

increasing the use of renewable sources of energy.  While not ultimately selected as the prototype 

installation, the Army is using the information gained by conducting the NREL study to seek energy and 

environmental sustainability opportunities at both the General Range and Cantonment Areas, including 

waste to energy projects, renewable energy, water conservation, waste minimization, and management. 

PTA was also recently awarded funding under the American Recovery and Reinvestment Act (ARRA) for 

the installation of two additional solar systems.  The likely locations for the systems are on the HQ 

building and the fire station. 

Solid Waste Management 

As with other utility usage numbers at PTA, the amount of waste generated is highly dependent on the 

number of troops currently using the installation, as well as the number of troop days in a given year.  In 

2010, average waste generated was estimated at 3 tons per day, or approximately 1,100 tons per year 

(DOE, 2010).  This is more than a threefold increase over a 2002 study that concluded with an annual 

estimate of 296 tons of industrial solid waste based on the waste and recycling streams generated during 

the third quarter of 2002 (USARHAW and 25th ID(L), 2001; USAEC, 2009b).  

PTA has been nominated by the Army as a test site for a waste to energy demonstration project.  This 

project will support the installation’s net zero installation goals as defined in NREL (DOE, 2010).  2010 

annual waste disposal costs for the base were estimated at approximately $166,250.  The landfill on the 

island is nearing capacity, but there are plans in place to open new cells to create additional capacity in 

the future.  
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3.14.3 Public Services and Utilities Surrounding PTA 

The nearest community facilities to PTA is the Waiki‘i Ranch and the Kilohana Girl Scout Camp that are 

located near the installation boundary at the northwest, just adjacent to the KMA.   

Uniformed police services are provided by the county of Hawai‘i to this area.  Fire services are provided 

by the Waiki‘i Ranch 9A Volunteer FD that has two fire response trucks (one engine with a 500-gallon 

tank, and a brush truck with a 300-gallon tank capacity) (Waiki‘i Ranch Homeowners Association 

(HOA), 200968).  The Army, under a MOA for the Implementation of an Intensive Fire Management Zone 

(IFMZ) in the Proposed West PTA Acquisition Area (now known as KMA) (DACA84-9-06-51, 31 May 

2006) agreed to fire management mitigations to be implemented at KMA to reduce the potential for fire 

ignition; and also included providing emergency medical services and to facilitate fire suppression at the 

Waiki‘i Ranch as necessary.  Emergency hospital services may be provided at North Hawai‘i Community 

Hospital or at the Hilo Medical Center. 

Water is provided to the community through two deep wells on the premises that meet existing water 

demand.  Other utilities are provided to that area via Hawaiiantel (Waikii Ranch HOA, 2009). 

3.15 WILDFIRES 

3.15.1 Introduction and Region of Influence  

Wildfire management on PTA is conducted in accordance with the Integrated Wildland Fire Management 

Plan (IWFMP), (AR 420-90), DoDI 6055.6, Fire Protection Program (USAG-HI and the 25th ID, 2003), 

BOs, and MOA.  The IWFMP for all Hawaiian Army-administered lands was developed to establish 

specific guidance, procedures, and protocols for managing wildfires on Army training lands (HQDA, 

2006).  The IWFMP is the primary guidance document with respect to environmental conditions and fire 

effects in Hawai‘i, fire prevention, fire suppression, post-fire actions, and fire management areas.  

Impacts of project activities would occur in locations covered by the IWFMP (U.S. Army and USACE, 

2008a; USAEC, 2009b).  The IWFMP establishes specific guidance, procedures, and protocols for 

managing wildfires on Army training lands in Hawai‘i, including PTA (USAEC, 2009b).  These are 

presented below in Table 3.15-1.  Implementation of these policies varies from installation to installation. 

The ROI studied for the purpose of this analysis is defined by the legal boundaries of PTA (see Figure 

2.4-1, Chapter 2). 

  

                                                      

68 http://www.waikiiranchhoa.com/index.php?option=com_content&view=article&id=48&Itemid=56 
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Table 3.15-1.  Fire Prevention Policies for Army Training Areas in Hawai‘i 

Fire Prevention Policies 

Planning 

Planning activities include procedures, purchases, and budgeting to improve the 

Army’s prevention of and response to wildfires.  Procedures include, but are 

not limited to, implementing a Fire Danger Rating System (FDRS), fire 

reporting procedures, and keeping records on the maintenance of vegetation 

modifications and wildfire occurrences. 

Fuel Management 

Fuel management activities include fire access road and fuel management 

corridor construction, expansion, and/or maintenance; and fuels management 

including prescribed burning, construction of dip ponds, and firefighting 

actions.  Dip ponds are plastic-lined, earthen ponds that serve as a water storage 

resource that would be available for aerial fire bucket operations, thereby 

enhancing firefighting capabilities. 

Fuels Modification 

Fuels modification is defined as removing and/or modifying an area of 

flammable vegetation, thereby managing the fire hazard by changing the 

vegetation type.  The goal is to maintain a fuel condition that makes fires easier 

to control.  Mechanical treatments, chemical treatments, biological treatments, 

and prescribed burns are implemented as part of the IWFMP. 

Firefighting Actions 

Firefighting actions may take place at any time and at any installation.  This 

includes helicopter bucket drops of freshwater, retardant, foam, and in 

emergencies, saltwater.  Firefighting activities may also involve cutting fire 

lines by hand or by bulldozer, burnout operations, and increased traffic in the 

form of firefighters on foot and in vehicles as well as in the air.  Because 

firefighting is considered an emergency operation, it is exempted from NEPA 

under 32 CFR part 651.11. 
1 Mechanical treatments – Consist of altering vegetation (rip up, bury, flail, or cut down) often with the 

use of a bulldozer or tractor. 

Source:  U.S. Army Garrison-HI and 25th ID, 2003. 

Military training activities, the existence of heavy loads of readily ignitable fuel and the prevalent dry 

conditions of the area presents fire management problems for the training area and adjoining lands.  

Military use for live-fire exercises and target practice has increased ignition frequency dramatically and 

resulted in numerous small fires.  Fires caused by tracer ammunition are the largest cause of fires at PTA.  

Since July 1990, over 8,000 ac (3,237 ha) have been recorded as burned at PTA. Based on fire history at 

PTA, the data show that the western and the northern sections of PTA potentially face the greatest threat 

of wildfire (USAG-HI and 25th ID, 2003). 

The PTA Wildfire SOP (PTA Wildfire SOP) provides specific responsibilities of the Army Federal FD 

(PTA FD), Range Control Safety staff, and military training units conducting live-fire exercises at PTA 

for the prevention and suppression of wildfires.  The SOPs main objective is to prevent unplanned 

ignitions by means of preventive measures and the establishment of procedures for fire control and 

natural / cultural resources protection from wildfires (Moller, 2003). 
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Fire prevention and the ability to control the spread of fires is critical for the continued survival of 

endangered plants, animals, and native ecosystems, and the Army’s continued use of PTA for live-fire 

training.  As detailed in Water Resources (Section 3.7), there is no natural surface water at PTA.  At PTA, 

these native habitats are located throughout the training area and adjacent to the installation boundary.  

Currently, there are many instances where military operations conflict with the management of these 

special natural resources.  The use of various ammunitions, weapon systems, and pyrotechnics during 

live-fire training exercises can increase the risk of wildfire.  Live-fire training has the potential to burn 

large areas of native vegetation and threatened endangered species of plants and animals if not properly 

planned and executed.  The continued use of Army training lands in Hawai‘i depends upon the Army’s 

ability to reduce the number of fire starts and control fires within the installation boundary.  These 

conflicts often result in reduced training capability as wildfires cease valuable training opportunities.  Fire 

management actions are designed to reduce existing conflicts between necessary military training 

activities and the conservation of natural and cultural resources found within PTA (USAG-HI and 25th 

ID, 2003). 

Fire prevention includes fire management, education, enforcement, engineering, ignition control, and fire 

management actions.  The actions below are components of the PTA Wildfire SOP and IWFMP and 

provide the overall framework to address wildfire management and prevention (Moller, 2003; USAG-HI 

and 25th ID, 2003).  

3.15.1.1 Fire Prevention 

Fire prevention is critical for the continued survival of endangered plants, animals, and native ecosystems, 

and the Army’s continued use of PTA as a live-fire range.  Fire management actions are designed to 

reduce existing conflicts between necessary military training activities and the conservation of natural and 

cultural resources found within PTA.  The following classifications aide in fire prevention at PTA: 

Vegetation Fuels Classification 

The wildland fire fuel types found at PTA are based on plant communities mapped by Shaw et al. (1997).  

These were grouped into seven classes to aid in mapping (refer to Figure 3.9-1) derived from a set of fuel 

models representing fire behavior fuel models.  More information on plant communities are also 

discussed in Biological Resources, Section 3.9.  The vegetation classes at PTA are shown below in Table 

3.15-2 (USAG-HI and 25th ID, 2003). 
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Table 3.15-2.  Vegetation Fuels Classification 

Class Description 

Fuel 

Model 

Correlate 

Barren and 

Sparsely 

Vegetated 

Lands 

Lands dominated by barren lava or lava possessing a discontinuous and 

open vegetation structure.  These lands comprise the majority of PTA.  

They do not have fuel loads sufficient to carry fire and are suitable to 

use as natural firebreaks 

None 

Perennial 

Grassland 

Land dominated by perennial alien (Pennisetum setaceum) and native 

(predominately Eragrostis atropioides) grasses averaging about 39 

inches (1 m) in height.  Found primarily on older substrates having 

relatively developed soils (~10,000 years old), however, some P. 

setaceum dominated lands are found on younger lava.  These grasslands 

extend down slope from PTA on the leeward side of Hawai‘i in the 

North Kona and South Kohala districts below 6,232 ft (1,900 m) 

AMSL.  Fine fuel loads are usually continuous and 0 in. to 3 in. (0 cm 

to 8 cm) deep.  Grass litter accumulation is usually high 

1 

Lowland 

Montane 

Shrubland 

Land dominated by low-structure shrubs or a mixture of low-structure 

shrubs and annual and perennial grasses.  Includes Dodonaea 

shrubland, Myoporum Shrubland and Chenopodium shrubland.  Found 

primarily on Mauna Kea substrate with relatively developed soils.  

Grass and shrub litter accumulates to form continuous fine fuel loads, 

which carry flame lengths of 6 ft 6 in. to 9 ft 10 in. (2 m to 3 m) on the 

average (observation).  These shrublands occupy portions of the 

Pōhakuloa plain along Saddle Road (6,000 ft (2,428 m)) and parts of 

the Kīpuka Kālawamauna down slope into the lowland regions of Pu‘u 

Anahulu and Pu‘u Nohonaohae (2,493 ft (1,009 m)).  These shrublands 

burn frequently (every one  to four years) 

2 

Tall Montane 

Shrubland and 

Scrub 

Land possessing vegetation that is dominated by a mixture of taller (>2 

m) woody plant species in a relatively dense structure.  A continuum of 

fine fuels in the understory creates an environment where fire is easily 

carried.  This fuel type includes dense mixtures of woody and 

herbaceous plants in the Kīpuka ʻAlalā and other relatively old Mauna 

Loa kīpukas, and the Dodonaea mixed shrubland and Chamaesyce 

treeland of Kīpuka Kālawamauna.  These types occur below 6,000 ft 

(2,428 m).  Observed flame lengths in this type average 9 ft 10 in. to 13 

ft 1 in. (3-4 m). 

3 
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Class Description 

Fuel 

Model 

Correlate 

Subalpine 

Open Treelands 

and Low Shrub 

These plant communities exist on Mauna Loa lava where soil 

development is minimal.  The overstory is sometimes scattered with 

Ōhi’a (Metrosideros polymorpha) trees and the understory is made up 

of a mixture of ‘a’ali’i (Dodonaea viscosa), pūkiawe (Styphelia 

tameiameia), and ʻŪlei (Osteomeles anthylidifolia).  Herbaceous fuel 

loads are low; however, in many of these areas the shrub layer is dense 

enough to carry a fire.  These types occur in the southwestern and 

southeastern portions of PTA up to 6,560 ft (2,655 m).   

4 

High-stature 

Upland Shrub 

Land dominated by some form on the Naio (Myoporum sandwicense) 

and māmane (Sophora chrysophyla) tall shrub formation.  These 

vegetation associations vary in quantity of fine fuels in the understory 

and density of the shrub overstory.  On younger lava, this type can 

possess an open or closed stand structure and has little herbaceous 

material in the understory.  On older sites, like those on the slope of 

Mauna Kea, and in older kīpukas of Mauna Loa, native and alien 

grasses create a continuous fine fuel bed in the understory.  At PTA 

these types occur below 7,500 ft (3,035 m). 

5 

Ōhi’a 

 Mixed 

Treeland 

This fuel type is restricted to middle-aged Mauna Loa lava between 

below 5,248 ft (2,124 m).  The overstory is dominated by Ohia and 

other native tree species (Myrsine lanaiensis, Myoporum sandwicense, 

and Santalum paniculatum), while the understory is a continuous fuel 

bed of shrub grasses and forbs 

6 

Source:  U.S. Army Garrison-HI and 25th ID, 2003 

Furthermore, prescribed burns are conducted as part of firefighting activities should a fire originate to 

prevent the further spread of the fire.  If prescribed burns are used as an ongoing management procedure, 

the Army would consult with the USFWS and perform a Section 106 consultation prior to implementation 

(USAG-HI, 2010c). 

In accordance with a 2006 MOA between the U.S. Army and the Waiki‘i Range Homeowners’ 

Association, the KMA (discussed as West PTA Acquisition Area under the MOA) requires the Army to 

manage the parcel as an IFMZ to alleviate concerns regarding potential impacts associated with military 

training, due to its high ignition and hazard rating (described below).  The MOA also requires several 

mitigation measures to be conducted by the Army, ensuring such impacts do not occur to the extent 

possible (U.S. Army and USACE, 2008a).   
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Resource Protection  

PTA contains an abundance of biological and cultural resources.  Based on the numerous natural 

resources present on PTA, five wildfire areas have been designated based on existing and planned fuel 

management corridors.  The impact area is not considered because pre-suppression activities there are not 

possible and resources at risk are largely unknown.  Each area was assigned an ignition potential, hazard, 

and value based upon the best currently available information and is presented below in Table 3.15-3.  

The ratings listed were agreed upon by representatives of the USFWS and USARHAW.  Kīpuka 

Kālawamauna, Mauna Kea, and Kīpuka ʻAlalā areas are at highest risk (USAG-HI and 25th ID, 2003). 

Table 3.15-3.  Wildfire Areas and Prevention Analysis at PTA 

Unit Ignition Rating Hazard Rating Value Rating 

Unit A – Kipuka 

Kālawamauna 

Moderate - Restricted 

training and 

maneuvers, fire threat 

from Pu‘u Anahulu 

Heavy - Heavy shrub 

fuels mixed with 

Pennisetum setaceum 

High - Presence of 

listed plant species 

Unit B – Mauna Kea High -  Heavy military 

activity 

Moderate - Fine fuels 

or shrubs with little 

understory in 

discontinuous 

Fuelbeds 

High - Adjacent to 

Critical Habitat and 

palila core population, 

and presence of listed 

species 

Unit C – Kīpuka ʻAlalā Low - No military 

training, little human 

activity 

High - Heavy shrub 

fuels with fine fuels in 

the understory, few 

existing firebreaks 

High - presence of 

listed plant species 

Unit D – Red Leg Trail High - Heavy military 

activity 

Low - Mostly barren, 

isolated vegetated 

areas, fires easily 

contained 

Low - Minimal 

presence of listed plant 

species 

Unit E – Mauna Loa Moderate - Occasional 

firing of fire prone 

weapons, little human 

activity 

Low - Sparsely 

vegetated and barren 

lands 

Low - No known listed 

species 

Unit F – Ke’āmuku 

Maneuver Area 

High - Military activity 

expected to be heavy, 

pyrotechnics 

authorized 

High - Expected 

removal of grazing will 

increase fuel load and 

continuity 

Low - Several scattered 

populations of listed  

species 

Source:  U.S. Army Garrison-HI and 25th ID, 2003 
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By assigning values of 0, 1, and 2 to the low, moderate, and high designations respectively, and adding 

the values for ignition potential, hazard, and value, a priority level for each area has been determined 

(Table 3.15-4) (USAG-HI and 25th ID, 2003). 

Table 3.15-4.  Pre-Suppression Priorities for Locations on PTA 

Map Label Location 
Pre-Suppression 

Priority 

Unit A Kīpuka Kālawamauna 5 

Unit B Mauna Kea 5 

Unit C Kīpuka ʻAlalā 4 

Unit F Ke’āmuku Maneuver Area 4 

Unit D Red Leg Trail 2 

Unit E Mauna Loa 1 

Source:  U.S. Army Garrison-HI and 25th ID, 2003 

Education 

Education activities include briefing Soldiers, posting signs, and providing brochures.  Soldiers are 

briefed prior to training about fire prevention, and cultural and natural resource protection.  Signs are 

posted throughout various areas as reminders of prevention and awareness of the FDRS.  The FDRS is 

used to rank fire danger based on known ignition sources.  The ITAM and directorate of DPW, 

Environmental Conservation Office provides training units within informational brochures to increase 

public and Soldier awareness of the threat that wildfires pose to natural resource values. 

Enforcement 

Enforcement consists of existing military training regulations and SOPs that cover training activities and 

restrictions based on potential fire danger.  PTA Range Control safety staff has the primary responsibility 

for ensuring that all regulations and SOPs are adhered to.  Range Control and FD personnel have the 

authority to stop live-fire training for noncompliance with any training regulation and/or SOP.  Secondary 

responsibility rests with using unit commanders.   

Engineering 

Fire access roads, along with fuel management corridors, are part of the fire-fighting infrastructure system 

at PTA.  Numerous fuelbreaks/firebreaks and fuel management corridors have been constructed on PTA 

and several are planned in the future.  Planned engineering projects on training ranges are reviewed by the 

Wildland Fire Program Manager to ensure that fire prevention measures are considered during design, 

construction, or alignment of new ranges.  An annual work plan identifying fire management projects is 

developed each year.  This ensures projects such as prescribed fire, maintenance of firebreak roads, 

herbicide treatments, etc. are accomplished while avoiding conflicts with military training activities.   

Ignition Control 

Ignition control is used to protect sensitive resources as well as training lands throughout PTA.  A FDRS 

is used at PTA, as well as wind speed criteria for the restrictions and/or use of pyrotechnics at PTA.  The 

following ignition control measures are currently used at PTA: 
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Fire Danger Rating System  

A FDRS is currently used at PTA to prevent fires.  The intent of rules governing the use of weapons 

systems and pyrotechnics is to protect endangered plants and their habitats as well as training lands 

throughout PTA.  A FDRS designed specifically for PTA was developed by the USFWS and Colorado 

State University (CSU) based on analysis of PTA’s fire history, fuels, fire behavior models, and 

weather/climatology.  National fire danger rating indices (National Fire Danger Rating System (NFDRS)) 

as recommended by the U.S. Forest Service and CSU are applied to the predominant fire carrying 

vegetation in each of six fire danger rating areas (refer to Table 3.15-5). 

Table 3.15-5.  Fire Danger Class System for PTA 

Station 
Training 

Area 

FIRE DANGER CLASS (BURNING INDEX) 

Low Moderate High 
Very 

High 
Extreme 

PTA East 1-6, 21 1-24 25-32 33-41 52-58 59+ 

PTA North 7-17 1-21 22-30 31-37 38-54 55+ 

PTA Kīpuka 

ʻAlalā 
23 1-19 20-29 30-36 37-50 51+ 

PTA West 18-20, 22 1-34 35-54 55-66 67-84 85+ 

PTA Kīpuka 

ʻAlalā 

Impact 

Area 
1-17 18-26 27-36 37-48 49+ 

PTA West Ke’āmuku 1-34 35-54 55-66 67-84 85+ 

Source:  U.S. Army Garrison-HI and 25th ID, 2003 

The burning index (BI) for each danger rating area, as determined by the FDRS, is used to rank fire 

danger based on known ignition sources.  The BIs are monitored every hour, on the hour, and prior to 

projected “hot” range status.  Range control notifies training units every hour, on the hour, of any training 

restrictions being imposed as a result of unfavorable fire danger ratings.  Additionally, at any time that the 

BI changes from one category to another, the training unit is notified.  Training restrictions based on the 

different fire danger classes is provided below in Table 3.15-6. 

Table 3.15-6.  Fire Danger Class System Training Restrictions 

Fire Danger Training Restrictions 

Low None 

Moderate None 

High No tracers, white phosphorus 

Very High No pyrotechnics, smoking or cooking/warming fires 

Extreme No live-fire except ball and blank munitions.  Ball and blanks allowed only at 

fixed ranges.  Maneuver training limited to fixed ranges, Training Areas 7-9, 

12-16, and 21. 

Source:  U.S. Army Garrison-HI and 25th ID, 2003. 
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A supplemental system using wind speed criteria is currently in place for the restriction and/or use of 

pyrotechnics at PTA.  Wind speed criteria and rules describing specific restrictions in various training 

areas are outlined in Table 3.15-7 below (USAG-HI and 25th ID, 2003). 

Table 3.15-7.  Wind Speed Criteria Used on PTA 

Factors Rules for Pyrotechnics Fired Into: 

Average Wind 

Speed (knots) 
Impact Area Training Areas Fixed Ranges 

0-10 
Pyrotechnics allowed in 

Areas E and W.1 

Blank Ammunition and 

simulators allowed except in 

Palila Critical Habitat and 

Endangered Plant 

Habitats.2 

Pyrotechnics 

allowed in Area 

E. 11-15 

Pyrotechnics not allowed 

Area W. 

Pyrotechnics allowed in 

Area E. 16-20 Pyrotechnics not allowed. 

 

Blank ammunition only in 

cleared areas. 

Pyrotechnics not 

allowed in Area 

E. 
>20 

Pyrotechnics not allowed 

in Areas E and W. 

1 Area E = Impact Area which lies east of a line between grid coordinates 2175 and 3084; Area W = 

Impact Area west of the same line.  See map in Appendix 3 to the PTA External SOP. 
2 Aerial signal flares and hand-held illumination pyrotechnics are not to be fired into any training 

areas or fixed ranges, unless for emergency purposes. 

Source:  U.S. Army Garrison-HI and 25th ID, 2003. 

Fire Management Actions 

PTA has one FD, which consists of 29 firefighters (Moller, 2011), three fire trucks, one military 

helicopter, one UH-60, CH-46/7, or CH-53, and one backup helicopter.  PTA has a minimum of ten fully 

qualified and trained firefighting staff, at least one Humvee equipped to fight fire, and a radio dispatcher.  

The PTA FD also has, upon request, a platoon unit (minimum of 20 members) to assist in fighting 

wildfires per the PTA Wildfire SOP.  PTA currently maintains three Bambi fire buckets: two 660-gallon 

(2,498-liter) and one 2,000-gallon (7,571 liter) for emergency backup use by military UH-60, CH-53, or 

CH-47 aircraft assigned to conduct fire bucket operations.  A military helicopter with a certified and 

trained aircrew capable of performing fire bucket operations are on site at PTA during live-fire training 

operations.  A UH-60, CH-46/7, or CH-53 are on site when Battalion or Brigade sized units deploy to 

PTA.  In addition, a backup helicopter under contract services to the Army is available and able to arrive 

at PTA within 90 minutes after notification (USAEC, 2009b).   

Other firefighting resources include three leased 5,000-gallon (18,927-liter) water tankers, HMMWV’s, 

and helicopters.  The water tankers are parked at designated spots to shuttle water to refill dip tanks or 

provide a water source for ground fire-fighting crews.  In addition, two HMMWV’s or brush engines 

equipped with a 300-gallon (1,135-liters) slip-on pump unit (Class A foam capable) and one  water tender 

(2,000-gallon (7,571 liter) capacity) or equivalent are assigned and available for initial attack response at 

PTA. 
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In the event of a wildland fire on any range, impact area, or maneuver area at PTA, the Officer in Charge 

(OIC) immediately initiates a “cease fire” order and remains in the area with the unit subject to the orders 

of the Range Control and/or PTA FD when they arrive on the scene.  Fires started in the impact area are 

monitored for potential escape or threat to high valued areas.  Units are not allowed to resume training 

until the fire is extinguished or until approved by the Range Operations Supervisor and/or PTA Deputy 

Fire Chief (USAG-HI and 25th ID, 2003).  

An auxiliary wildland firefighting force provides an initial attack on a fire before the FD arrives.  The 

Hawai‘i County FD, HDLNR, and Hawai‘i Volcanoes National Park also assist with wildfire suppression.  

An additional position, PTA Wildland Fire Coordinator was added to the PTA FD.  The PTA Wildland 

Fire Coordinator works closely with the Wildland Fire Program Manager to facilitate pre-suppression 

actions on the island of Hawai‘i and assists in the firefighting duties of the PTA FD.   

In addition to the PTA FD, there are cooperative agreements with other local fire cooperators (Hawai‘i 

County FD, NPS, State Civil Defense, National Guard, and Division of Forestry and Wildlife) for mutual 

aid support to provide for multiple agency response and cooperative assistance between agencies.  The 

25th ID and USARHAW on O‘ahu also provides additional firefighting resources upon request (USAEC, 

2009b). 

Should a fire occur, fire incidents (to include fires in the impact areas) are documented at PTA to ensure 

an accurate fire history is maintained.  Fire reports are used to track location, size, cause, frequency, and 

for fire trend analysis for future input and use in fire threat analyses (Moller, 2003). 

3.15.2 PTA Range Area 

3.15.2.1  General Range Area 

Fire Fighting Infrastructure 

Fire access roads, along with fuel management corridors, and dip tanks are part of the fire control system 

at PTA.  Fire access roads are the Army’s first defense to fires initiated off the installation.  All fire access 

roads have been constructed to USARHAW standards (outside / approaching fire direction of 30 ft (9 m) 

(20 ft ( 6 m) wide with a buffer area of reduced vegetation maintained at 10 ft (3 m)) (Moller, 2011).  Fire 

access roads are maintained twice a year and fuels controlled with herbicides or vegetation cutting.  The 

current firefighting infrastructure in place on PTA is shown in Figures 3.15-1 (Fire Management 

Facilities) and 3.15-2 (Fire Access Roads). 

As of June 2006, approximately 17 mi (27 km) of access roads exist in the northwest portion of PTA with 

an additional 15 mi (24 km) requiring construction.  An additional 6.4 mi (10 km) of access road has been 

constructed along Saddle Road, which serves an approximately 10 mi (16.4 km) fire access road for the 

northern portion of the installation (Moller, 2011).Currently, the Range Area is surrounded by an access 

road.  Adjacent to the Twin Pu’us, a firebreak (10-20-30 standard) has been constructed and maintained 

(Moller, 2011). 
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Figure 3.15-1.  Fire management facilities 
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Firebreaks/fuelbreaks at PTA are currently in the planning and development stage.  Existing 

firebreaks/fuelbreaks include Mamaloahoe Highway to the west and Saddle Road to the east of PTA.  The 

new Saddle Road realignment will also act as part of the firebreak/fuelbreak system to the south of KMA.  

There are currently 12 priority firebreaks/fuelbreaks at PTA, with 10 firebreaks/fuelbreaks located in the 

western PTA conservation lands, and two located around the puʻus in the KMA (Peshut, 2011).  Several 

firebreaks/fuelbreaks are planned for construction in the near future (refer to Figure 3.15-2) (Moller, 

2011).  The proposed firebreaks/fuelbreaks would encompass approximately 38 mi (60.5 km) of road.  Of 

the total, 83% (31 mi (50.3 km)) would utilize existing roads and the remainder would require new 

construction.  Approximately half (15 mi (23.7 km)) of the existing roads would need some improvement.  

Gates would be installed on west side fire access roads to prohibit vehicle access (including motorcycles 

and all-terrain vehicles) (HQDA, 25th ID and USAG-HI).  Four fuel management corridors have been 

constructed in the western portion of PTA (Moller, 2011).   

Existing fire access roads within the western portion of PTA are currently being maintained (Moller, 

2011).  Maintenance projects, as well as future planned construction of firebreaks/fuelbreaks, will be 

monitored and measures will be taken to reduce erosion.  Palliatives for dust suppression are applied 

when necessary.  Access roads will be kept clear of vegetation.  The Army actively works to consider all 

possible fire prevention and management options, knowing that any fire on PTA is more significant than 

in most other places because of its native communities and federally listed species.  Information will be 

included in all pamphlets (e.g., hunting, Soldier field cards, etc.) as to the need to prevent fire (e.g., no 

smoking, don’t drive vehicles with catalytic converters off roads), the valuable resources that can be lost, 

as well as who to contact in case of a fire (USAG-HI, 2010c).   

The KMA currently has existing firebreaks/fuelbreaks that border most of the parcel.  The existing roads 

along the southwestern boundary are proposed for improvement (not an action proposed in this EIS) in 

the near future.  A fire access road system utilizing existing roads and new construction is proposed for 

KMA (refer to Figure 3.15-2).  Fire access roads are also proposed in the near future for the Waiki‘i 

Ranch properties.  One satellite fire station is also proposed for construction in the KMA sometime in the 

future (Waiki'i Ranch HOA, 2009).  The fire station would house four personnel during training rotations 

that are occurring during higher fire danger ratings.  The station will have one or two (depending on the 

risk) Type VI brush trucks (Moller, 2011).  Firebreaks/fuelbreaks are also around Pu'u Nohonaohae and 

Pu'u Papapa, both put in for protection of endangered plant species that grow on those pu'u. 

Fuel corridors help reduce the chance of a catastrophic wildfire event (USFWS, 2003).  PTA currently has 

one fuel corridor, the Eastern Fuel Management Corridor, which is located on the north end of Red Leg 

Trail along the Old Saddle Road (Moller, 2011).  Three fuel management corridors are proposed for 

construction on PTA sometime in the future if fuels grow in the area (Moller, 2011).  Each corridor will 

be approximately 328 ft to 984 ft (100 m to 300 m) wide and canopy cover is not to exceed 20%.  Four 

fuel management corridors will be constructed in areas with little or no existing fuel.  Initially, the 

corridors would be monitored once every five years to determine whether fuels management needs to be 

initiated.  
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Figure 3.15-2.  Fire access road system 
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Once management has begun, these corridors will be monitored biannually and treated whenever 

necessary to remain within specifications (HQDA, 25th ID and USAG-HI).  The formation of Fuel 

Management Areas allows for the outplanting of listed species on-site and reduces the risk of species loss 

due to large, catastrophic wildland fires (USFWS, 2003).  These corridors consist of the following 

(USAG-HI, 2010c): 

 Ke‘āmuku Fuel Management Corridor  

This corridor runs from Bobcat Trail northwest along the center of the Ke‘āmuku lava flow. 

 Southern Fuel Management Corridor  

Starts at the southern end of Red Leg Trail, following the Old Hilo Road west to the ‘Alalā Fuel 

Management Corridor.  The area is sparsely vegetated.  Mechanical or herbicide application may 

be necessary is some areas. 

 ‘Alalā Fuel Management Corridor  

Runs along the 1859 lava flow at the southwestern edge of the installation proper.  This corridor 

is lightly vegetated and runs to the east of the Kīpuka ‘Alalā, thereby isolating the kīpuka from 

the rest of the installation. 

PTA also has dip tanks at various locations.  One dip tank is located adjacent to the Kīpuka Kālawamauna 

Endangered Plant Habitat area by the Twin Pu’u range footprint.  Another dip tank is located in the 

Kīpuka Kālawamauna area.  Three dip tanks, each with an 80,000 gallon capacity, are present in the 

western area of PTA, as well as one near the Training Area 23 Quarry, one near Old Kona Highway, and 

three for KMA (Moller, 2011).   

Vegetation Fuels Classification 

The vegetation fuels classification for PTA is discussed above in Table 3.15-2. 

Fire Danger Rating System 

FDRS information for PTA is provided above in Table 3.15-5.   

Resource Protection 

As previously presented in Tables 3.15-3 and 3.15-4, six wildfire areas have been designated on PTA to 

assist in the protection of natural resources.  Furthermore, prior to a training exercise, all Soldiers are 

briefed about fire prevention, and cultural and natural resources protection.  

There is also a Range Control safety staff that ensures all regulations and SOPs are adhered to.  Range 

Control and FD personnel have the authority to stop any live-fire training activity for noncompliance with 

any training regulation or SOP.  The unit commanders are also responsible for compliance with training 

regulations and SOPs.  Failure to comply with regulations governing fire safety and prevention policies 

may result in termination of training activities, de-certification, and administrative disciplinary action. 
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3.15.2.2  Alternative 1: IPBC at Western Range Area 

Fire Fighting Infrastructure 

The Western Range Area Alternative does not have any fire access roads or fuel management corridors; 

however, an access road is located along the perimeter of the impact area (Moller, 2011).   

Vegetation Fuels Classification 

The vegetation fuels classification for the Western Range Area Alternative consists of Barren and 

Sparsely Vegetated Lands, Subalpine Open Treelands and Low Shrub, and High-stature Upland Shrub 

(refer to Table 3.15-2).  Barren and Sparsely Vegetated Lands do not have fuel loads sufficient to carry 

fire and are used as natural firebreaks.  Subalpine Open Treelands have low herbaceous fuel loads; 

however, in some areas the shrub layer is dense enough to carry a fire.  High stature Upland Shrub varies 

in quantity of fine fuels in the understory and density of the shrub overstory.  On younger lava, this type 

can possess an open or closed stand structure and has little herbaceous material in the understory.  On 

older sites, native and alien grasses in some of these areas can create a continuous fine fuel bed in the 

understory.  The main vegetation community within the Western Range Area Alternative is the Subalpine 

Open Treelands and Low Shrub.  

Fire Danger Rating System 

The FDRS for the Western Range Area Alternative falls under PTA Kīpuka ʻAlalā – Impact Area, as 

provided in Table 3.15-5.   

Resource Protection 

Although the impact area is not presented in Table 3.15-3, the ignition and hazard ratings are not expected 

to be extreme due to the overall lack of continuous fine fuel bed in the understory.  Listed plants are 

known to be present within the proposed range as previously described in the Biological Resources, 

Section 3.9.  Fires within this area would not be expected to spread easily due to the overall lack of fuel 

loads sufficient to carry a fire; however some areas with dense shrub may be able to sustain a fire.   

3.15.2.3 Alternative 2: IPBC at Charlie Circle 

Fire Fighting Infrastructure 

Charlie Circle does not have any fire access roads or fuel management corridors (Moller, 2011).  

Vegetation Fuels Classification 

The vegetation fuels classification for Charlie Circle is the same as Alternative 1: Western Range Area. 

Fire Danger Rating System  

FDRS information for Charlie Circle is provided in Table 3.15-5 and would be the same as that described 

for the Western Range Area Alternative.  

Resource Protection 

The ignition and hazard ratings for the Charlie Circle Alternative are expected to be the same as the 

Western Range Area Alternative based on the same vegetation fuels classification for the area.  Listed 

plants are also known to be present within the range as discussed in the Biological Resources, Section 

3.9.4.   
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3.15.3 Wildfires Surrounding PTA 

Historically, fire in the area of PTA was most likely rare and of little significance, limited to volcanically 

started fires and occasional lightning ignitions.  Lightning, arson, or discarded cigarettes have been the 

largest fires started near PTA that later burned into the installation (Army Garrison-HI and 25th ID, 

2003). 

Wildfires within the surrounding area have predominantly occurred near the western portion of PTA.  The 

most recent fire burned 3,500 ac (1,416 ha) along PTA’s western border (Moller, 2011).  There have been 

four fires in the past 15 years on PTA.  KMA has had six fires in the past three years (Moller, 2011).  The 

Hawai‘i County FD, NPS, State Civil Defense, National Guard, and Division of Forestry and Wildlife are 

available for fire suppression should a fire occur within the surrounding area. 

Hawai‘i’s Comprehensive Wildlife Conservation Strategy outlines a statewide strategy for native wildlife 

conservation, including wildfires.  The Comprehensive Wildlife Conservation Strategy also identifies the 

cooperative efforts of the U.S. Army, Hawai‘i State DLNR and the Hawai’i Department of Forestry and 

Wildlife at the Manua Loa Forest Reserve.  Collectively, these agencies work to protect natural resources 

and prevent fire.  In addition to this, the Pōhakuloa INRMP outlines the use of exclosures and “intensive 

management areas” on PTA along with ongoing monitoring and fire prevention and control to help 

prevent the spread of wildfires to the surrounding area (USAG-HI, 2010c). 

3.16 SUSTAINABILITY 

This section describes the installation-level sustainability initiatives undertaken at PTA which address a 

number of federal and Army-level regulations and statutes that establish energy efficiency, sustainability, 

and GHG directives. 

Given increasing constraints on installation resources, the Army needs to maintain mission readiness and 

training realism while balancing its regulatory compliance responsibilities.  DoD’s sustainability vision, 

as stated in its Strategic Sustainability Performance Plan, is “to maintain the ability to operate into the 

future without decline – either in the mission or in the natural and manufactured systems that support it” 

(DoD, 2010c).  The Army developed sustainability initiatives to comply with a number of federal 

regulations and mandates that focus on realizing efficiencies in current and future Army operations in the 

following major categories: energy and reliance on fossil fuels, waste, water resources, and elements of 

climate change.  
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3.16.1 Federal Regulations and Policies 

The following major federal mandates include sustainability provisions applicable to Army activities: 

 EISA of 2007  

EISA 2007 was enacted to increase energy efficiency, increase use of renewable energy, and 

decrease dependence on foreign fuel sources.  The provisions associated with EISA 2007 that 

affect Army activities include those on fleet fuel economy, lighting efficiency, and energy 

efficiency in electronics (EISA 2007). 

 EO 13423 Strengthening Federal Environmental, Energy, and Transportation Management 

in Acquisition 

EO 13423 established goals for federal agencies to “conduct their environmental, transportation, 

and energy-related activities under the law in support of their respective missions in an 

environmentally, economically, and fiscally sound, integrated, continuously improving, efficient, 

and sustainable manner.”  Goals set under EO 13423 include reducing energy intensity by 3% 

annually; reducing water consumption intensity by 2% annually; reducing petroleum 

consumption by 2% annually; increasing alternative fuel consumption by 10% annually; and 

ensuring that 15% of new federal construction incorporates sustainable building practices.  In 

addition to these quantifiable targets, EO 13423 also sets a number of other more general 

sustainability goals, such as reducing hazardous waste production, increasing renewable energy 

consumption and sustainable acquisition practices, and preventing excess waste. 

 EO 13514 Federal Leadership in Environmental, Energy, and Economic Performance 

EO 13514 expands upon EO 13423 by requiring that federal agencies make greater strides in 

reducing GHGs.  EO 13514 establishes a series of edicts for federal agencies to reduce GHGs, 

with deadlines, including appointment of a Senior Sustainability Officer; setting reduction targets 

for scope 1 and scope 2 GHG emissions; setting reduction targets for scope 3 GHG emissions and 

drafting a Strategic Sustainability Performance plan; and conducting a GHG inventory. 

 Scope 1 GHG  

emissions are direct emissions from sources belonging to the federal government, such as direct 

tailpipe emissions from Government-owned vehicles.  

 Scope 2 GHG 

emissions are direct emissions from generating electricity, steam, or heat used by federal 

agencies.  

 Scope 3  

emissions are indirect emissions from sources related to federal agency activities, such as 

emissions resulting from Government employee travel and commuting. 

These regulations and policies were designed to make all federal operations more sustainable in a general 

sense.  At the federal level, the focus is to “create and maintain conditions, under which humans and 

nature can exist in productive harmony, that permit fulfilling the social, economic, and other requirements 

of present and future generations” (EO 13514, 2009).  Sustainability, as it applies to Army and PTA 

activities, means adherence to the mission, environment, and community.  Sustainability, in this respect, 

takes into consideration current and future activities along with best management and environmental 

practices. 
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3.16.2 Army and USAG-HI Regulations and Policies 

The following Army and USAG-HI (Garrison-level) sustainability initiatives were derived to execute the 

sustainability requirements of the federal mandates listed above: 

 DoD GHG Targets 

 DoD Strategic Sustainability Performance Plan 

 2004 Army Strategy for the Environment 

 USAG-HI Strategic Sustainability Action Plan 2008-2010. 

In compliance with EO 13514, DoD announced its GHG reduction target on January 29, 2010 with a 

GHG emissions reduction goal 34% lower than its 2008 GHG emissions baseline, to be achieved by FY 

2020 (DoD, 2010a).  This goal is applicable to non-combat activities only, and would be implemented in 

part through DoD’s compliance with the other energy efficiency aspects of EO 13514, EO 13423, and 

EISA 2007 as part of the FY 2010 DoD Strategic Sustainability Performance Plan. 

The DoD Strategic Sustainability Performance Plan (Plan) mirrors the environmental areas addressed by 

the federal regulations: energy and reliance on fossil fuels, chemicals and materials, water resources 

management, and maintaining readiness in the face of climate change.  In addition, the Plan also 

establishes a detailed implementation plan for achieving the 34% GHG reduction target.  Scope 1 and 2 

GHG emissions would be reduced through facility energy efficiency, increased utilization of renewable 

energy, decreased use of petroleum products in non-tactical fleet vehicles, and increased methane capture 

(DoD 2010b).   

At the installation level, USAG-HI developed the Strategic Sustainability Action Plan outlining the 

installation’s objectives for providing “sustainable installation support and services for Joint War fighters, 

their Families and the military community that meets current and future mission requirements, safeguards 

human health, improves quality of life and enhances the natural environment” (USAG-HI, 2010g).  In 

conjunction with federal regulations and DoD sustainability directives, USAG-HI has adopted six major 

sustainability goals, as outlined in the Strategic Sustainability Action Plan: (1) execute all requirements in 

support of Army Force Generation cycles; (2) promote community well-being; (3) recruit, develop and 

retain an adaptive, innovative, customer-focused workforce; (4) optimize resources and environmental 

stewardship to minimize the impact on the natural environment and community; (5) provide quality 

facility, infrastructure and responsive services to support mission requirements; (6) advance and enhance 

internal/external community relationships and partnerships. 
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Table 3.16-1 shows the sustainability goals at the federal and USAG-HI levels that may be applicable to 

the Proposed Action. 

Table 3.16-1.  DoD and USAG-HI Sustainability Goal Matrix 

Resource Area 
EO 13514 and DoD Strategic 

Sustainability Performance Plan Goals 

USAG-HI Strategic Sustainability 

Action Plan Goals 

Water Resource 

Management 

Reduce potable water intensity by 2% 

annually (26% total) by FY 2020 as 

compared to FY 2007 baseline 

Reduce potable water consumption 

per capita by 50% by 2032 as 

compared to 2000 baseline 

Waste 

Management 

Achieve 50% diversion rate of non-

hazardous solid waste by FY 2015; achieve 

50% diversion rate of construction and 

demolition materials by FY 2015 

40% reduction of solid waste disposal 

by FY 2015 as compared to FY 2006 

baseline 

Acquisition 
Ensure 95% of new contracts require use 

of sustainable products and services* 

Increase sustainable products and 

services to 30% by FY 2015, to 50% 

by FY 2022, and to 100% by FY 2032 

Energy 

conservation 

Achieve 25% renewable electrical energy 

use by 2025 

Maintain utility consumption per sf 

(BTUs) at or below current usage 

Reduce facility energy intensity by 3% 

each year from FY 2006 through FY 2015, 

and by 1.5% each year from FY 2016 

through FY 2020 

 

Produce or procure 18.3% of all facility 

energy during FY 2020 from renewable 

energy sources 

 

Reduce petroleum use in non-tactical 

vehicle fleets by 2% annually as compared 

to 2005 baseline for a total reduction of 

30% by FY 2020 

 

GHG Emissions 

Reduction 

Reduce scope 1 and scope 2 facility GHG 

emissions by 34% by FY2020 as compared 

to 2008 baseline 

 

Reduce scope 3 GHG emissions by 13.5% 

by FY 2020 as compared to a 2008 

baseline 

 

 

Reduce GHG emissions from employee 

commuting by 7% by FY 2020 as 

compared to 2008 baseline 

 

*Detailed description of requirement can be found in EO 2009 
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3.16.3 Baseline Energy Usage at PTA 

Evaluation of potential impacts of the Proposed Action against the DoD and installation sustainability 

goals listed in Table 3.16-1 requires baseline assessments of current energy and water usage, GHG 

emissions, and waste production.  PTA has partnered with the National Renewable Energy Laboratory 

(NREL) to assess opportunities for increasing energy security through renewable energy and energy 

efficiency at their installations.  The Army selected PTA to be a prototype installation for net zero energy 

assessment and planning.  The NREL performed a comprehensive assessment of PTA’s potential to 

achieve net zero energy status.  In September 2010, a Net Zero Energy Installation (NZEI) assessment 

was completed at PTA under the DOE Federal Energy Management Program (FEMP).  The NZEI 

assessment identified PTA’s current energy usage from all on-site buildings and facilities, and fleet 

vehicles (DOE, 2010).  The assessment also and looked at PTA's water usage, GHG emissions, and waste 

production.  The goal of a net zero installation is to be self-sufficient, using as much energy and water as 

it produces, and minimizing GHG emissions and waste production to the maximum extent possible.  The 

report summarizes the results of the NZEI assessment and provides energy recommendations for 

consideration at PTA.  

3.16.3.1 Energy 

Renewable energy is not currently generated at PTA.  There are no immediate plans for installation of 

renewable energy projects at PTA.   

Energy use at PTA can be quantified by primary and secondary energy consumption.  Primary energy 

consumption consists of fuel that is directly consumed to create electricity at the installation, while 

secondary energy consumption consists of purchased electricity or thermal energy that is produced 

through combustion outside of the installation (DOE, 2010).  Electricity used at PTA, measured in MWhs 

and recorded by the installation’s utility provider (HELCO), is considered secondary energy.  

The NZEI assessment shows PTA’s annual energy usage for electricity, propane, and gasoline and diesel 

fuels.  In 2009, the total electricity usage at PTA was 1,896 MWh, up 10% from total installation 

electricity usage in 2007 (DOE, 2010).  Using data from 2007 and 2008, the annual electrical load at PTA 

was calculated to be 175 kw on average, and 377 kw at peak demand.  Peak demand electricity loads can 

significantly affect installation microgrids and interconnection requirements (DOE, 2010).  In addition, 

peak demand electricity usage is used to calculate future base electricity unit costs, and can therefore 

considerably affect future electricity costs.  

In addition to primary and secondary electricity, PTA’s energy usage includes gasoline, diesel, and 

tactical jrt fuel (JP-8).  The majority (80%) of the fuel consumed at PTA is for tactical purposes 

exclusively.  Gasoline comprises only 8% of PTA’s fuel consumption with diesel only 10% (DOE, 2010).  
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Fuel consumption associated with employee commuting to and from PTA also factors into the overall 

energy footprint, but was excluded as a measured component in the NZEI assessment of PTA’s energy 

use baseline because it is not primary energy nor secondary energy.  Employee commuting is not fuel 

acquired and consumed by PTA as is the fuel used for fleet and training requirements.  The amount of 

gasoline consumed by employees commuting to and from PTA for work cannot be dictated or changed by 

installation, Army or DoD regulations.  However, the NZEI assessment determined that employee 

commuting consumes about 136,000 gal (514,816 L) of gasoline annually based on the average distance 

traveled to and from work from both the east and west sides of the island, accounting for carpooling, and 

average gas mileages for the vehicles assumed to be used for commuting (DOE, 2010).  

PTA also purchases and burns propane on-site for activities associated with dining halls, such as meal 

preparation and clean-up, and to heat water for personal use.  The NZEI assessment recorded an annual 

consumption of 10,479 gal (39,667 L) of propane at PTA in 2009 (DOE, 2010).  

3.16.3.2 Water 

As discussed in Section 3.14.2.2 (Water Resources), the Army trucks potable water to PTA in tankers 

with a 5,000 gal (18,927 L) capacity.  Water consumption at PTA may use 10,000 gpd (38 µg/m3) 

corresponding to minimal Troop presence, to up to approximately 70,000 gpd (265 µg/m3) when PTA is 

near full training capacity.  Table 3.16-2 shows the annual water consumption of gpd from FY 07 to 

FY10.  These relatively low numbers compare to low levels of troop training at the installation due to 

deployments overseas.  A small spike in this 4-year snapshot, in FY10 was likely due in part to 

redeployment of some units from overseas, and also due to a large amount of water used to fight a 2010 

fire near the installation border.  Once more units redeploy back to their home station and recommence 

training on mission essential and pre-deployment tasks at PTA, the water usage will return to historic 

usage levels.   

Table 3.16-2.  FY07 to FY10 Water Consumption at PTA 

FY GPD 

FY10 9,983 gpd 

FY09 7,209 gpd 

FY08 6,804 gpd 

FY07 2,434 gpd 

3.16.3.3 Waste 

The NZEI assessment estimated 12.5 lbs (4.67 kg) of waste produced per Soldier per day at PTA, 

assuming a training average of 1,000 Soldiers and 200 operating days per year (DOE, 2010).  This 

equates to 1,100 tons of waste produced per year at the installation.  Of this, about 12%, or 150 tons (136 

MT) per year, is recyclable and recycled material (DOE, 2010).69    

  

                                                      

69 The Army has applied to conduct a waste to energy demonstration project at PTA through the Environmental 

Security Technology Certification Program. 
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3.16.3.4 GHG Emissions 

GHGs are emitted through a number of sources, mainly electricity and fuel and gasoline consumption, at 

PTA.  The GHG inventory completed as part of the NZEI assessment measured baseline GHG emissions 

for PTA at 1,245 MT of carbon dioxide equivalent (CO2e) (DOE, 2010).  This total includes scope 1, 2, 

and 3 emissions at PTA, but does not include GHG emissions from tactical vehicle use or employee 

commuting as these categories were exempted from detailed analysis of the installation’s Net Zero 

potential.  Baseline GHG emissions inclusive of all PTA sources was measured to be 8,156 MT of CO2e 

(DOE, 2010).  Table 3.16-2 provides the PTA baseline GHG emissions totals from the NZEI assessment 

by source and scope.  The primary source of GHG emissions at PTA are indirect scope 2 GHG emissions 

associated with production of the electricity purchased by PTA through HELCO, followed closely by 

scope 3 GHG emissions produced through staff commuting (DOE, 2010).   

Table 3.16-3.  Baseline GHG Emissions for PTA (in MT of CO2e) 

Scope 1 Emissions 

Stationary Combustion Sources (propane) 59 

Mobile Combustion Sources (JP-8, diesel, 

and gasoline) 

4,734 

Total Scope 1 (not including fuel use) 59 

Scope 2 Emissions 

Purchased electricity 1,141 

Scope 3 Emissions 

Employee Commuting 1,066 

Transmission and Distribution Losses 45 

Total Scope 3 1,111 

  

Total GHG Emissions  

(not including fuel use or commuting) 

1,245 

Total GHG Emissions (all known sources) 8,156 

Source:  DOE, 2010 Table 5, pg 19 

Table 3.16-3 shows the NZEI assessment of GHG emissions attributable to employees commuting to and 

from PTA.  Employee commuting accounts for 1,066 MT of CO2e.  DoD-wide, employee travel is 

responsible for more than 75% of scope 3 GHG emissions, including business air travel, business ground 

travel, and employee commuting (DoD, 2010c).  Table 3.16-4 shows the GHG emissions factors resulting 

from employee commuting at PTA. 

Table 3.16-4.  GHG Emissions Factors from Employee Commuting 

 CO2 Emission Factor 

(kg CO2/mi) 

CH4 Emission 

Factor (kg/mi) 

N2O Emission 

Factor (kg/mi) 

Personally-owned passenger 

gasoline car  
0.364 3.1 x 10-5 3.2 x 10-5 

Van pool 0.12975 9 x 10-6 1.175 x 10-5 
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CHAPTER 4 ENVIRONMENTAL CONSEQUENCES 

4.0 INTRODUCTION 

This section analyzes potential environmental impacts of the Proposed Action to construct and operate an 

IPBC at PTA.  The discussion focuses on significant issues identified through the scoping process and 

Draft PEIS public comments.  The locations of the proposed IPBC are all within the boundary of the 

impact area at PTA; therefore, many potential impacts are expected to be similar among the alternative 

locations.  Live-fire training and maneuver training would be associated with the subsequent operation of 

the range once construction is completed.  These impacts are analyzed under each Alternative.  Live-fire 

training and maneuver training impacts were not analyzed under some of the resource areas, such as 

Airspace (Section 4.2), Socioeconomics (4.13), Public Services and Utilities (4.14), and Sustainability 

(4.16). 

To maintain consistent evaluation of impacts, thresholds of significance were used for each resource area.  

Although some thresholds have been designated based on legal or regulatory limits or requirements, other 

thresholds were determined through consultation with regulatory agencies or reflect discretionary 

judgment on the part of the Army in accomplishing their primary mission of military readiness, while also 

fulfilling their conservation stewardship responsibilities.  Quantitative and qualitative analyses have been 

used in this Final EIS, if appropriate, in determining whether, and the extent to which, a threshold is 

exceeded.  Based on the analyses, Army subject matter experts determined whether particular impacts 

were significant, mitigable to less than significant, or less than significant.  

The following terms will be used throughout this Final EIS to indicate the relative degree of severity of 

predicted environmental impacts: 

 Less than Significant 

The term used to indicate the relative degree of severity of an environmental impact that is not 

significant, but even so may be readily apparent.  The level of anticipated impacts may range 

from minor to moderate in scope and intensity.  Mitigating predicted consequences of 

implementing an action may require additional care in following standard procedures, employing 

BMPs, or applying precautionary measures to minimize adverse impacts, however, significant 

impacts are not predicted in association with implementation of the Proposed Action. 

 Significant Impact Mitigable to Less than Significant 

A measure of either adverse or beneficial impact, in terms of the degree of severity of the 

environmental impact reflecting the context and intensity of the impact, as defined in CEQ 

Regulations (40 CFR §1508.27).  Predicted consequences of implementing an action would be 

significant without the implementation of mitigation measures that may take the form of SOPs or 

BMPs, implementing specific mitigation measures, and applying precautionary measures to 

minimize impacts that will otherwise be “significant” adverse impacts. 

 Significant 

A measure of either adverse or beneficial impact, in terms of the degree of severity of the 

environmental impact reflecting the context and intensity of the impact, as defined in CEQ 

Regulations (40 CFR §1508.27). 
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4.1 LAND USE AND RECREATION 

4.1.1 Impact Methodology 

Impacts on land use were assessed based on the consistency of project activities with state and local plans 

and on compatibility with land uses at PTA. Impacts on recreational resources were assessed by 

determining the types of recreational uses in and around PTA, then determining the sensitivity of those 

uses to the short-term and long-term project effects, such as noise and visual disturbance.  Also 

considered was the consistency of project activities with the objectives and policies of state and local 

recreation plans.  The Army has coordinated with the state of Hawai‘i to meet CZM consistency 

requirements and submitted a CZM negative determination to the State Department of Business, 

Economic Development & Tourism (HDBEDT) for training activities at PTA.   

4.1.2 Factors Considered for Determining Significance 

Factors specifically considered for determining significance include the following: 

 Disruption of recreational use of conservation areas surrounding PTA 

 Long-term prevention of recreational use or use during peak season, or impede or discourage 

existing recreational activities 

 Conflict with existing or planned land uses on or around the site 

 Conflict with CZMA policies 

 Conflict with or be incompatible with the objectives, policies, or guidance of state and local land 

use plans. 

Table 4.1-1 provides a summary of the potential recreational and land use impacts. 

Table 4.1-1.  Land Use Impact Summary  

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Impacts on recreational resources    

Conflicts with existing or planned 

land uses 
   

Conflicts with or is incompatible 

with objectives, policies, or 

guidance of state and local land use 

laws 

   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.1.3 Alternative 1: IPBC at Western Range Area 

4.1.3.1 Construction Impacts 

No Impact 

Construction of the proposed Western Range Area IPBC would not change land uses in the General 

Range Area; this activity is fully compatible with the existing land use at PTA.  The proposed IPBC 

would not involve any activity that conflicts with the enforceable policies of the State’s CZMP.   

4.1.3.2 Live-fire Training Impacts 

No Impact 

Siting the proposed IPBC at the Western Range Area Alternative would enhance live-fire training 

opportunities on the western side of the installation.  The Western Range Area Alternative is located 

entirely within established impact area, and would not be expected to affect off-post land uses.  The 

construction and operation of a new range has the potential to create conflicts with other ranges at PTA if, 

through the planning process, the Army determines that the best alternatives for these projects includes 

conflicts with other range’s SDZs.  However, by using SOPs for range scheduling and using avoidance 

measures through SDZ planning, training conflicts can be avoided.  In this instance, the lack of active 

ranges in the vicinity of the preferred location eliminates potential conflicts with other range activities and 

SDZs. 

During the scoping process, the Army received several public comments about hunting restrictions.  The 

proposed IPBC is not in the vicinity of recreational hunting areas at PTA, and, no added hunting 

restrictions are anticipated.  Recreational activities would not be impacted because as training permits, 

existing public access to and use of areas currently open to public access at PTA for seasonal recreational 

hunting would not change.  The Western Range Area Alternative would continue to be restricted to public 

access.  Mauna Kea and its associated recreational and natural areas would not be expected to experience 

any noticeable impacts from live-fire training at PTA.   

Constructing and operating an IPBC in the Western Range Area Alternative, including improvements to 

Charlie Circle Road for range accessibility, would be consistent with existing land uses within the range 

and training areas.  Activities and uses associated with the proposed IPBC would be compatible with 

existing land uses in the area.  The proposed project would improve access and enhance training 

capability – in alignment with the existing land use.  The areas surrounding PTA are uninhabited, thus no 

residential areas, schools, hospitals or businesses would be affected.  Impacts would be localized to the 

vicinity around the range.  The project would have no impact on land use.   

The proposed IPBC would not involve any activity that conflicts with the enforceable policies of the 

State’s CZMP.  Noise associated with live-fire activities (addressed in Section 3.5 and Section 4.5) would 

continue to be consistent with surrounding land uses.  The Hawai‘i County General Plan does not propose 

any changes in the land uses surrounding PTA and advocates for a continuation of the conservation and 

agricultural land uses that currently surround the installation. 
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4.1.3.3 Maneuver Training Impacts 

No Impact 

Maneuver activities would be fully compatible with existing land uses at this portion of PTA.  The 

proposed IPBC would not involve any activity that conflicts with the enforceable policies of the State’s 

CZMP.  Noise associated with live-fire activities (addressed in Section 3.5 and Section 4.5) would 

continue to be consistent with surrounding land uses.  There would be no impacts on land use associated 

with maneuver training as a result of either the construction or operation of the proposed project.   

4.1.4 Alternative 2: IPBC at Charlie Circle 

4.1.4.1 Construction Impacts 

No Impact 

Construction of the proposed IPBC within Charlie Circle would not change land uses in the General 

Range Area; this activity is fully compatible with the existing land use at PTA.  The proposed IPBC 

would not involve any activity that conflicts with the enforceable policies of the State’s CZMP.   

4.1.4.2 Live-fire Training Impacts 

Significant Impact Mitigable to Less than Significant 

A corner of the SDZs for the proposed IPBC at the Charlie Circle Alternative may encroach upon 

Training Area 23 and, without proper mitigation measures (e.g., restrictions on tracer ammunition), could 

result in operational restrictions under this alternative.  Per DA PAM 385-63, SDZs from different ranges 

may overlap, but no SDZ will fall on a part of another range where Soldiers are training.  This would 

interfere with training being conducted on both Charlie Circle and Training Area 23.  The Army could use 

Training Area 23 in the future for nonlive-fire activities or other compatible training.  The SDZs for 

Charlie Circle Alternative fall outside the outer ungulate exclusion fenced area at Training Area 23; 

however, there may be a potential risk for species there.    

Recommended Mitigation 

Arrange firing points to minimize SDZs falling within Training Area 23.  Given that the IPBC in this 

location is aligned southward toward Training Area 23, this mitigation may skew the line of fire eastward 

and establish an unrealistic training environment for units using the range.  As an alternative, the Army 

may consider restricting the use of tracer ammunition.   

No Impact 

Siting the proposed IPBC at Charlie Circle would enhance live-fire training opportunities on the western 

side of the installation.  Similar to the Western Range Area Alternative, Charlie Circle is located entirely 

within the impact area, and uses associated with the proposed IPBC would be compatible with existing 

land uses in the area.  The project would have no impact on land use.  Recreational activities would not be 

impacted because this area would continue to be restricted to public access.  The proposed IPBC would 

not involve any activity that conflicts with the enforceable policies of the State’s CZMP.  Noise 

associated with live-fire activities (addressed fully in Section 3.5 and Section 4.5) would continue to be 

consistent with surrounding land uses.  The lack of active ranges in the vicinity of the preferred location 

eliminates potential conflicts with other range activities. 
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4.1.4.3 Maneuver Training Impacts 

No Impact 

Maneuver activities would be fully compatible with existing land uses at this portion of PTA.  The 

proposed IPBC would not involve any activity that conflicts with the enforceable policies of the State’s 

CZMP.   

4.1.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the IPBC would not be constructed at PTA.  The Western Range Area 

Alternative would continue to be restricted from public access.  Existing use of those areas as an impact 

area would remain unchanged.  

4.2 AIRSPACE 

4.2.1 Impact Methodology 

Impacts on airspace use at PTA were assessed by evaluating the potential effects of the proposed IPBC on 

the principal attributes of airspace use, as described in Section 3.2.  Specifically, the Army considered 

impacts from construction and operation of the IPBC Impacts on SUA were assessed by determining the 

project’s requirement for modifications to existing SUA.  

4.2.2 Factors Considered for Determining Significance  

Factors considered in determining whether an alternative would have a significant impact on airspace, 

based in part on FAA Order 7400.2E, Procedures for Handling Airspace Matters (FAA, 2001), include 

the extent or degree to which its implementation would result in the following: 

 Reduce the amount of navigable airspace 

 Lead to the assignment of new SUA (including prohibited areas, restricted areas, warning areas, 

and military operations areas) or require the modification of SUA 

 Change an existing or planned military training route or slow route 

 Restrict access to or affect the use of airports or airfields available for public use, or if it would 

affect commercial or private airfield or airport arrival and departure traffic flows 

 Create an obstruction to air navigation. 

The Army determined constructing and operating the proposed IPBC would have no impacts on current 

use of airspace within the ROI (Table 4.2-1).  No changes to use of airspace or to airspace designations 

are proposed.  None of the alternatives would reduce navigable airspace or create an obstruction to air 

navigation.  No new SUA or modifications of existing SUA would be necessary to accommodate existing 

training activities.   
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There are no military training routes (MTR) in the ROI, and the existing flight corridors used by 

participating aircraft would not change.  There are no en route low-altitude airways in the ROI, and no 

IFR procedures would need to change.  Access to and the approach and departure patterns associated with 

the airports and airfields in the ROI would not be restricted, nor would they be required to change.  Well-

established and understood aviation procedures and rules governing flight operations in both controlled 

and uncontrolled navigable airspace and SUA, coupled with the Army’s excellent aviation safety record 

in Hawai‘i, make future adverse impacts on public health and safety extremely unlikely. 

Other training activities, such as those at the proposed IPBC, would have no impact on airspace use 

because aircraft using the IPBC (helicopters utilizing LZs) would operate under existing airspace 

conditions. 

Table 4.2-1.  Airspace Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western 

Range Area 
Charlie Circle No Action 

Reduce amount of navigable 

airspace 
   

Assign new SUA    

Modify military flight routes    

Restrict access to public 

airports or airfields 
   

Creates obstruction to air 

navigation 
   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.2.3 Alternative 1: IPBC at Western Range Area 

No Impact 

Construction and operation of the proposed IPBC at the Western Range Area Alternative would have no 

impact on the airspace within the ROI of PTA.  No new SUA or modification of existing SUA will be 

considered for the IPBC.  Since there are no published military training routes in the ROI, the proposed 

IPBC would have no change to existing conditions.  Aircraft maneuvering to PTA for training would 

follow similar procedures as have been followed in the past.  There would be no impact on operations at 

private or commercial facilities within the ROI of PTA from construction and operation of the IPBC or 

the subsequent training activities conducted on the IPBC.  The proposed IPBC would not obstruct 

navigation at off-post commercial or private facilities. 
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Training at the proposed IPBC at the Western Range Area Alternative would include a number of 

helicopter training activities that are currently conducted at Range 10.  The amount of training may vary 

depending on the number of crews and training requirements for an individual unit.  These helicopter 

training activities in the Western Range Area Alternative would not impact airspace. 

4.2.4 Alternative 2: IPBC at Charlie Circle 

No Impact 

Impacts on airspace would be the same as those described for Section 4.2.3 Alternative 1: IPBC at 

Western Range Area. 

4.2.5 No Action Alternative (No IPBC) 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  There would be no risk of impacts on airspace from any 

construction- or training-related activities as none would occur.  There would be no change to airspace.  

There would be no reduction in the amount of navigable airspace, no assignment of new or modified 

SUA, and no change to an existing or planned military training route or slow route.  There would be no 

construction that could obstruct air navigation and no new air traffic that could affect aviation safety.   

4.3 VISUAL RESOURCES 

4.3.1 Impact Methodology 

To determine the potential impacts from the proposed IPBC, the Army conducted a literature review and 

gathered information on visual and aesthetic resources within the ROI.  Sources used included maps, 

photographs, and past environmental documents that examined visual and aesthetic resources at and 

surrounding PTA. 

4.3.2 Factors Considered for Determining Significance 

Factors considered in determining whether the implementation of an alternative would have a significant 

impact on visual resources include the extent or degree to which its implementation would do the 

following: 

 Introduce physical features that are substantially out of character with adjacent developed areas 

 Alter a site so that a sensitive viewing point or vista is obstructed or adversely affected, or if the 

scale or degree of change appears as a substantial, obvious, or disharmonious modification of the 

overall view 

 Be inconsistent with the visual resource policies of the County of Hawai‘i General Plan (County 

of Hawai‘i, 2005). 
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Table 4.3-1 provides a summary of the potential visual resources impacts.  

Table 4.3-1.  Visual Resources Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Introduce physical features 

that are out of character with 

adjacent developed areas 

   

Extent to which the Proposed 

Action obscures or changes 

sensitive viewing areas 

   

Inconsistent with County of 

Hawaiʻi visual resource 

policies 

   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.3.3 Alternative 1: IPBC at Western Range Area 

4.3.3.1 Construction Impacts 

Less than Significant Impact 

The visual sensitivity of the General Range Area and its surrounding areas would not be significantly 

impacted because these areas are not identified as areas of high scenic quality and are not readily 

accessible to, or used by, large numbers of people.  The Western Range Area Alternative is located 

entirely within the existing impact area, and activities and uses associated with the IPBC would continue 

to be compatible with existing land use in the area.  In addition, the impact area and the reclaimed portion 

that would accommodate the IPBC are restricted areas, not accessible to the public; therefore, the scenic 

quality of the area would remain unchanged by a public viewpoint.  Because this proposed project is 

located in a portion of the General Range Area of PTA that cannot be viewed by the public, no 

inconsistencies with the visual resources policies of the 2005 County of Hawai‘i General Plan would 

occur.  Furthermore, since the visual character of the Western Range Area Alternative is classified as 

“average,” then the construction of a new range would not result in downgrading that classification. 
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4.3.3.2 Live-fire Training Impacts 

Less than Significant 

Live-fire training activities in the Western Range Area Alternative would be consistent with existing uses 

of the General Range Area.  Emissions of fugitive dust from aviation training activities such as rotary 

wing downwash could occur at unpaved LZs, but based on meteorological and soil conditions at PTA, 

fugitive dust emissions would be expected to remain within the impact area.  If visible fugitive dust 

becomes an issue, the Army could modify the use of the LZs and/or identify improvements at these 

landing areas to minimize fugitive dust.  Fugitive dust emissions and their potential effect on air quality 

are discussed in Section 4.4 Air Quality.  

No Impact 

The Western Range Area Alternative is not identified as an area of high scenic quality.  While small arms 

live-fire activities do not currently occur in the Western Range Area Alternative, the designation of this 

parcel of land as an impact area presupposes its anticipated land use as being for live-fire.  Changes that 

would occur to the viewshed or to the visual composition from small arms use associated with the IPBC 

in this area would not be significant.   

4.3.3.3 Maneuver Training Impacts 

Less than Significant 

Maneuvers to and at the IPBC, similar to live-fire use, would continue to be consistent with the intended 

land use of this alternative location; therefore, no impact would be experienced from vehicle or aircraft 

maneuver introduced to this currently underutilized portion of the impact area at PTA. 

4.3.4 Alternative 2: IPBC at Charlie Circle 

Impacts from construction, live-fire training activities, and maneuver training would be the same as 

described in Section 4.3.3.  Alternative 1: IPBC at Western Range Area. 

4.3.5 No Action Alternative (No IPBC) 

No Impact 

The installation would remain in its current configuration without the proposed IPBC.  Visual resources 

impacts would be similar to those described under Section 3.3.  No new physical features that are 

substantially out of character with adjacent developed areas would be introduced, and no sensitive 

viewing points or vistas would be obstructed or affected. 
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4.4 AIR QUALITY 

4.4.1 Impact Methodology  

This section includes an analysis of the potential impacts on air quality from criteria pollutants (SO2, NO2, 

CO, O3, PM, and pB) and HAPs generated from the Proposed Action.  Air quality impacts for the 

proposed modernization projects have been evaluated in terms of emissions associated with the activities 

to construct and operate the IPBC facilities at the different project alternative locations. 

For purposes of analyzing the potential environmental consequences, emissions of criteria pollutants were 

calculated for construction activities, vehicle use, and ordnance use/weapons firing using methodologies 

and emission factors from EPA’s AP-42, Compilation of Air Pollutant Emission Factors (EPA, 1995).  

The best available data were used in conjunction with published sources for comparable equipment.  For 

some emissions sources, such as construction equipment and typical off-road vehicles, emissions factors 

for equipment of similar horsepower ratings, sizes, and activity categories were used.  

Estimated criteria pollutant emissions were evaluated by comparing them to the CAA conformity rule de 

minimis thresholds for maintenance areas (even though the rule is not applicable to federal agency actions 

in Hawai‘i because the island is in attainment for all criteria pollutants).  However, the de minimis level 

thresholds in the Conformity Rule provide a basis for assessing the relative significance of emissions 

generated from a Proposed Action. 

4.4.2 Factors Considered for Determining Significance  

An activity could have a significant impact on air quality if it would result in substantially higher air 

pollutant emissions or cause air quality standards to be exceeded.  Major factors considered in 

determining whether an activity would have a significant impact on air quality include the following: 

 The amount of net increase in annual emissions of criteria pollutants or the frequency of 

significant amounts of emissions.  The CAA General Conformity de minimis threshold of 100 

tons per year does not apply to Hawai‘i because the island is an attainment area, however the de 

minimis threshold of 100 tons per year is often used as a basis of comparison in analyzing air 

quality impacts, including those for TSP 

 Whether relatively high emissions would occur on a continuing basis for periods longer than the 

time frame of relevant air quality standards (e.g., 8 hour period for ozone precursors, 24 hour 

periods for PM) 

 Likelihood of emissions to cause or contribute to a violation of national or state ambient air 

quality standards 

 Potential for fugitive dust emissions to cause exceedances or visual obstructions outside the 

installation boundaries. 
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Table 4.4-1 provides a summary of potential air quality impacts. 

Table 4.4-1.  Air Quality Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 

Charlie 

Circle 
No Action 

Results in an unacceptable net increase in annual emissions of 

criteria pollutants or frequency of significant emissions 
 -   -   -  

Emissions violate state or national standards    

High emissions may occur on a continuing basis     

Fugitive emissions may affect receptors outside of PTA  -   -   -  

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.4.3 Alternative 1: IPBC at Western Range Area  

Primary sources of emissions associated with the proposed IPBC at the Western Range Area Alternative 

include emissions from construction activities, ordnance use, engine emissions from military maneuver 

training and personal vehicle use, fugitive dust emissions from vehicle travel on unpaved roads, and wind 

erosion from areas disturbed by off-road vehicle maneuvers.  

The various construction activities for the proposed IPBC would produce emissions of particulate matter.  

The use of heavy equipment on unpaved and paved roads would cause emissions of particulate matter, 

CO, and nitrogen oxides (NOx).  Soil disturbing activities (e.g., grading, bulldozing, trench digging, and 

travel on unpaved roads) are the main causes of these emissions.  Tailpipe exhaust emissions from 

vehicular travel and emissions from equipment use would also occur 
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4.4.3.1 Construction Impacts 

Less than Significant/Significant Impact Mitigable to Less than Significant 

Short-term impacts throughout the construction period would result in emissions of fugitive dust from 

disturbance of the site and equipment emplacement, as well as exhaust and fugitive dust emissions from 

the operation of heavy construction vehicles and equipment.  These impacts would be reduced by 

following mitigation measures outlined in PTA regulations.  Construction contractors would be required 

to comply with the provisions of Hawai‘i Administrative Rules, Sec. 11-60.1-33 on Fugitive Dust as part 

of the requirements of their construction contracts.  Fugitive dust emissions calculated for the IPBC 

construction activities are presented in Table 4.4-2 and detailed emissions calculations are shown in 

Appendix E.  The PM10 and PM2.5 emissions were calculated for years one and two using an EPA 

emission factor for fugitive dust from heavy construction operations.  These emissions are un-mitigated; 

appropriate mitigation measures to be undertaken as part of the construction activities are identified 

accordingly.  The Proposed Action would not result in the violation of existing federal or state air quality 

standards; the impacts would be considered less than significant for exhaust emissions and significant but 

mitigable to less than significant for fugitive dust emissions. 

Construction activities for the IPBC would occupy an estimated 110 ac (44.5 ha).  The number of 

construction days for the IPBC is estimated to be 480 working days, (or 240 days per year for a two year 

period).  Estimates for construction activity emissions include demolition and debris removal (bulldozing, 

truck loading and unloading of debris, truck travel), site preparation (bulldozing, scrapers, truck loading 

and unloading), and general construction (vehicular traffic).   

Table 4.4-2.  Annual Fugitive Dust Emissions Estimated from Construction of  

IPBC (in tons per year) 

Disturbed Area in 

ac (ha) 

Estimated 

Construction 

Days (per year) 

Annual Emissions 

(tons/year) 

TSP PM10 PM2.5 

110 (44.5) 240 431.4 276.5 27.7 

 

Recommended Mitigation 

Develop and implement a Dust and Soils Mitigation Monitoring Plan for construction activities.  The plan 

would address mitigation measures such as, but not limited to, dust monitoring and control measures, 

vegetation and soil monitoring, use of periodic application of water or dust control palliative products, use 

of washed gravel on military vehicle trails, and buffer zones to minimize dust emissions.  Requirements in 

the contract procurement would require compliance with this mitigation measure to minimize particulate 

matter emissions.  

Significant Impact Mitigable to Less than Significant  

Fugitive dust from construction site activities and construction vehicle use on unpaved roadways and off-

road areas would be approximately 276.5 tons PM10 per year.  Based on the uncertainties associated with 

any estimate of emissions from construction activities and the potential wind erosion conditions, the 

Army considers health impacts to be significant; however, emissions would be of short duration and 

temporary.   



Chapter 4 Environmental Consequences 

 

Final Environmental Impact Statement 4-13 

for the Construction and Operation of an IPBC at PTA 

Recommended Mitigation 

The impacts from fugitive dust from construction vehicle activity on unpaved roads would be 

considerably reduced through mitigation measures that include the use of periodic applications of dust 

control palliative products and the use of washed gravel on military vehicle trails.  Implementing these 

measures would avoid exceeding the PM10 standards and impacts on visibility.  Requirements in the 

contract procurement would require compliance with this mitigation measure to minimize particulate 

matter emissions. 

Less than Significant 

Nitrogen oxide emissions resulting from engine exhaust from construction equipment activities are of 

concern primarily as an ozone precursor.  Even though construction-related emissions would temporarily 

increase, annual emissions of ozone precursors would be minimal and would have too small a measurable 

effect on ozone levels.  Engine emissions from construction vehicle activity would be less than 

significant.  

Table 4.4-3 provides a summary of estimated emissions from the exhaust of equipment (e.g., graders, 

excavators, dozers, generators) and vehicles (e.g., water trucks, haul trucks) used during construction of 

the IPBC.  Exhaust emissions were estimated using derived emission factors from the California Air 

Resources Board In-Use Off-Road Equipment (Construction, Industrial, Ground Support, and Oil 

Drilling) model for 2011.  Detailed emissions calculations are shown in Appendix E.  

Table 4.4-3.  Annual Exhaust Emissions Estimated from Construction Vehicles and Equipment 

Used During the Construction of IPBC 

Equipment 

Annual Emissions 

(tons per year (tpy)) 

NOx 

(tpy) 

PM10 

(tpy) 

PM2.5 

(tpy) 

Hydrocarbons 

(HC) 

(tpy) 

Construction 

Equipment 
16.09 0.70 0.63 1.05 

Construction 

Vehicles 
17.7 0.75 0.69 1.23 

Generators 5.02 0.36 0.33 0.40 

Total (tons) 38.8 1.79 1.65 2.68 

Total (tons per 

year)
1 

19.4 0.90 0.83 1.34 

     

1 Assuming emissions split evenly across the two construction years. 
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4.4.3.2 Live-fire Training Impacts 

Less than Significant 

Estimated munitions use at the proposed IPBC are based upon doctrinal requirements for units of the 25th 

ID (stationed in Hawai‘i) with a mission to train at these ranges (see Section 2.3.5).  These estimates 

represent the maximum amount of munitions that could be used at the proposed IPBC ranges.  While it is 

unlikely that units using the proposed IPBC would expend these amounts of ammunition annually, these 

estimates represent a conservative number for calculating emissions.  

Based on the general nature of detonation processes and the very low emission rates calculated for 

munitions firing and open detonations, emissions associated with ordnance use at the Western Range 

Area Alternative pose very little risk of creating adverse air quality effects.  Consequently, air quality 

impacts expected from munitions use at this location are considered less than significant.  The total 

emissions estimated from ordnance use for the proposed IPBC are shown in Table 4.4-4. 

Table 4.4-4.  Annual Emissions Estimated from Munitions Use at the IPBC (in tpy) 

SO2 CO NOx PM10 PM2.5 CH4 TSP CO2 TNMHC Lead 

5.07E-04 2.18 8.97E-02 1.09 8.10E-01 1.72E-

02 

1.42 5.87 1.36E-03 3.07E-02 

NOTE:  TNMHC = Total non-methane hydrocarbons 

Secondary impacts from live-fire training include emissions from wildfires.  Wildfire events would be 

expected to be infrequent and typically small in size which would result in only small quantities of 

emissions.  Emissions from wildfire events are expected to be a less than significant impact at the 

Western Range Area Alternative.  

Additionally, live-fire training can disturb soils and vegetation through troop training activities such as 

dismounted movements, vehicle travel, and trenching and digging.  Disturbed soils can be more easily 

eroded, and the removal of protective vegetation exposes soils to wind erosion and an increase in the 

presence of fugitive dust.  Emissions from live-fire training would be a less than significant impact at the 

Western Range Area Alternative (Preferred Alternative). 

4.4.3.3 Maneuver Training Impacts  

Less than Significant 

PTA soils consist of fine volcanic ash that is often prone to wind erosion and dust generation.  Training 

activities would reduce or eliminate vegetative cover in some sections of the training areas, resulting in 

increased susceptibility to emissions associated with vehicle travel and wind erosion.  Fugitive dust 

emissions generated from these actions could be significant if not mitigated by soil monitoring and 

implementing dust monitoring and control measures.  Vehicle support of training activities occurring at 

the IPBC would be limited primarily to logistical and support vehicle traffic.  Tactical vehicle operations 

could occur on the IPBC; however, vehicle travel would be limited to established roads and trails.  

Fugitive dust generated by training and associated vehicle activity would be widely dispersed by winds in 

the area; therefore, downwind locations would experience low concentrations of PM.  PM impacts from 

vehicle maneuver exercises are expected to be less than significant and would not be expected to result in 

exceedances of fugitive dust standards outside of the General Range Area. 
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The IPBC may be managed by a contractor or operated by government civilians.  Range personnel would 

drive their own vehicles to the ranges (POVs).  Three additional support personnel are expected to be 

required to operate the IPBC facilities when the ranges are open (242 days per year plus nine days of 

scheduled maintenance).  Emissions of fugitive dust and exhaust emissions have been estimated for 

support personnel traveling to and from the IPBC facilities on unpaved roads.  Additional travel distances 

on unpaved roads from the existing Range 10 to the new range facility at the Western Range Area 

Alternative were estimated to be 14 mi (22.5 km) round-trip.  Table 4.4-5 shows expected net increase in 

exhaust and fugitive dust annual emissions from POVs traveling to the Western Range Area Alternative 

from Range 10.  Impacts on air quality from POV travel would be less than significant. 

Table 4.4-5.  Annual Commuting Personnel Emissions (in Tons per year) 

Location VOC NOx CO 

Western Range Area 

Alternative 
0.03 0.02 0.32 

 

GHG emissions (CO2, CH4, N2O) were also estimated for the POV commuting activities at the proposed 

locations using estimated Vehicle Miles Traveled (VMT) from the Cantonment Area to the Western 

Range Area Alternative.  Multiplying the VMT by emission factors from generally accepted GHG 

protocols for the specific fuel used generates an estimate of GHG emissions.  The GHG emissions were 

converted to a CO2e basis using the global warming potential (GWP) of each gas; the results are shown in 

Table 4.4-6 below.  

Table 4.4-6.  Annual Commuting Personnel GHG Emissions (MT/year) 

Location 
CO2 

MT/yr 

CH4 

MT/yr 

N2O 

MT/yr 

Total 

CO2e 

MT/yr 

Western Range 

Area Alternative  
11.3 0.28 0.41 12.0 

Approximately 12.0 MT/yr of CO2e would be generated by POVs commuting from the Cantonment Area 

to the proposed Western Range Area Alternative location.  In the absence of any regulatory standard, the 

results of the analysis were compared to the 2009 total U.S. GHG emissions of 6,639.7 MT CO2e (EPA, 

2011).  While total U.S. emissions have increased by 7.4% from 1990 to 2009, emissions decreased from 

2008 to 2009 by 6% primarily due to a decrease in economic output and energy consumption across all 

sectors and a decrease in the carbon intensity of fuels used to generate electricity as the price of coal 

increased and the price of natural gas decreased significantly.  Since 1990, U.S. emissions have increased 

at an average annual rate of 0.4% (Ibid.).  The emissions associated with the Proposed Action would 

result in a negligible increase when compared to the 2009 total GHG emissions (12.0 MT/yr vs. 6,639.7 

MT/yr) and as such would not be a significant source of GHG emissions. 
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4.4.3.4 Aviation Training and Flight Activity 

Less than Significant 

Flight operations at PTA are dominated by helicopter activity; fixed-wing aircraft use represents a very 

small fraction of flight operations.  Unmanned Aircraft Vehicles (UAV)/ Unmanned Aircraft Systems 

(UAS) are used during training exercises at PTA and could be used at the IPBC.  Under the Proposed 

Action, there would be no substantial change to Army helicopter flight operations at PTA because no 

increase in training rotations is proposed.  Current patterns of helicopter flight activity would continue to 

be the primary flight activity occurring at PTA.  Although there is the potential for flight activity 

associated with UAVs to increase in the future, there are no firm plans for such an action at this time.  

Any net increase in emissions resulting from this potential future increase in UAV flight activity is 

expected to be minimal and to have little effect on ambient pollutant concentrations. 

Emissions of fugitive dust from aviation training activities (such as rotary wing downwash) could occur at 

two unpaved LZs within the IPBC.  Based on meteorological and soil conditions at PTA, fugitive dust 

emissions at unpaved LZs would be expected to remain within the impact area; the relatively large 

particle size of fugitive dust (compared to smaller particles resulting from combustion) tends to fall out of 

the atmosphere quickly.  However, should visible fugitive dust become an issue, the Army would modify 

use of landing areas and/or identify improvements at these landing areas to minimize fugitive dust.  The 

smaller particulates that are of concern for human health effects (e.g., PM10) have been shown to remain 

within national and state standards during training activities, as reported in the Final EIS for Stationing of 

the 2/25th SBCT (U.S. Army and USACE, 2008a); training activities reviewed included both maneuver 

and live-fire training (small arms training and mortars).  In addition, as part of the HAMET NEPA 

review, modeling of aviation training activities at unpaved LZs located on Mauna Loa and Mauna Kea 

determined that the impact of fugitive dust from helicopter activity would be less than significant and 

emissions would be below state and national standards (USAH-HI, 2011b).   

4.4.4 Alternative 2: IPBC at Charlie Circle 

4.4.4.1 Construction Impacts  

Potential air quality impacts and mitigation measures would be the same as those described in Section 

4.4.3 Alternative 1: IPBC at Western Range Area.  

Less than Significant/Significant Impact Mitigable to Less than Significant 

Air quality impacts from modernization activities at the proposed Charlie Circle IPBC site would be the 

same as those described in Section 4.4.3 Alternative 1: IPBC at the Western Range Area.  The impacts 

would be considered less than significant for exhaust emissions and significant but mitigable to less than 

significant for fugitive dust emissions. 

4.4.4.2 Live-fire Training Impacts   

Less than Significant 

Air quality impacts from live-fire training activities at Charlie Circle IPBC site would be the same as 

those described in Section 4.4.3 Alternative 1: IPBC at the Western Range Area. 
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4.4.4.3 Maneuver Training Impacts 

Less than Significant 

Air quality impacts from maneuver training at Charlie Circle IPBC site would be the same as those 

described in Section 4.4.3 Alternative 1: IPBC at the Western Range Area. 

Emissions have been estimated from support personnel traveling to and from the IPBC for fugitive dust 

and exhaust emission generated from travel on unpaved roads.  The net increase in travel distance from 

the Cantonment Area to the new range facility at Charlie Circle Alternative (discounting the current 

distance traveled from the Cantonment Area to Range 10) was estimated to be approximately 13 mi (21 

km) round-trip.  Table 4.4-7 shows the expected net increase in exhaust and fugitive dust emissions from 

POV travel to the Charlie Circle Alternative area. 

Table 4.4-7.  Annual Commuting Personnel Emissions (in Tons per year) 

Location VOC NOx CO 

Charlie Circle 

Alternative 
0.02 0.02 0.29 

 

GHG emissions (CO2, CH4, N2O) were also estimated for the POV commuting activities at the proposed 

locations using estimated VMT from the Cantonment Area to Charlie Circle Range.  Multiplying the 

VMT by emission factors from generally accepted GHG protocols for the specific fuel used generates an 

estimate of GHG emissions.  The GHG emissions were converted to a CO2e basis using the GWP of each 

gas; results are shown in Table 4.4-8 below.  

Table 4.4-8.  Annual Commuting Personnel GHG Emissions (MT) 

Location 
CO2 

MT/yr 

CH4 

MT/yr 

N2O 

MT/yr 

Total 

CO2e 

MT/yr 

Charlie Circle 

Alternative 
11.8 0.29 0.43 12.5 

Approximately 12.5 MT of CO2e would be generated by POVs commuting from the Cantonment Area to 

the proposed Charlie Circle IPBC location.  In the absence of any regulatory standard, the results of the 

analysis for this PTA modernization project were compared to the 2009 total U.S. GHG emissions of 

6,639.7 MT CO2e (EPA, 2011).  The emissions associated with the Proposed Action would result in a 

negligible increase when compared to the 2009 total GHG emissions (12.5 MT/yr vs. 6,639.7 MT/yr) and 

as such would not be a significant source of GHG emissions. 

4.4.4.4 Aviation Training and Flight Activity 

Less than Significant 

Air quality impacts from aviation and flight training activities for the proposed IPBC at Charlie Circle 

would be the same as those described in Section 4.4.3 for the IPBC at the Western Range Area 

Alternative. 
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4.4.5 No Action Alternative (No IPBC)  

No Impact 

Under the No Action Alternative for the IPBC, there would be no change on ambient air quality.  The 

installation would not construct the proposed IPBC.  Air quality would be similar to the conditions 

described under Section 3.4, Air Quality Affected Environment. 

4.5 NOISE 

4.5.1 Impact Methodology 

In March 2011, the U.S. Army Public Health Command (USAPHC) performed an Operational Noise 

Assessment for Proposed Infantry Platoon Battle Area at Pōhakuloa Training Area, HI (USAPHC, 

2011a).  The USAPHC modeled CDNL contours for the proposed IPBC in the Western Range Area 

Alternative.  In May 2011, the USAPHC prepared an addendum to its March 2011 analysis for the 

hardening of targets at the proposed IPBC in the Western Range Area Alternative to support aerial 

gunnery training (USAPHC, 2011b).  In September 2012, the USAPHC prepared a revised Operational 

Noise Assessment for Proposed Infantry Platoon Battle Area at Pōhakuloa Training Area, HI (USAPHC, 

2012).  This analysis updated the May 2011 addendum results and incorporated an analysis of the 

proposed IPBC at Charlie Circle Alternative; reflected adjustments in the aerial gunnery training and non-

standard ground based activity (such as Carl Gustav Recoilless Rifle FFV552 training practice round, .50 

caliber saboted light armor penetrator tracer (SLAP-T), TOW Missiles (inert),  AT-4 Rocket 9 mm 

training round, mortars, hand grenades, simulators, and demolition charges) at both IPBC alternative 

locations.  The above referenced noise reports are included in Appendix F. 

The USAPHC modeled noise contours for large and small caliber weapons use and aerial gunnery 

training at both IPBC alternative locations analyzed in this Final EIS.  The noise levels associated with 

the Proposed Action were reviewed to determine if they were compatible with surrounding land use (both 

on and off-post) and if the addition of the proposed IPBC would change noise zones beyond the boundary 

of the installation.  We are now referring to helicopter use at the IPBC as air-ground integration rather 

than aerial gunnery.  Aerial gunnery is a term of art and refers to the weapons qualification each 

helicopter crew member must complete.  This qualification training will not occur at the IPBC; fewer 

flights and munitions will be involved.  Despite this name change, however, the “aerial gunnery” 

activities considered in the noise study reflect accurately (or even overestimate) the helicopter-related 

noise that would occur at the IPBC.  The IPBC exercise could include air-ground integration support.  

This would consist of support by VH-60s (transporting Soldiers) and OH-58 (firing support weapons to 

included TPT 2.75 in. rockets).   
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4.5.2 Factors Considered for Determining Significance 

Significance thresholds were evaluated based on whether or not land use compatibility issues would be 

created in terms of DoD guidelines, as outlined in AR 200-1. 

The Army considered these criteria and evaluated if implementation of the proposed projects could 

exceed the following thresholds: 

 Less than Significant 

Zone I noise levels impacting any type of land use.   

 Significant Impact Mitigable to Less than Significant 

Zone II noise levels affecting noise-sensitive/ incompatible land uses (i.e., residential, school, 

hospital, church, or daycare).  Predicted consequences of implementing an action would be 

significant without the implementation of mitigation measures. 

 Significant 

Zone III noise levels affecting noise-sensitive/incompatible land uses (i.e., residential, school, 

hospital, church, or daycare).  Such noise levels are not compatible with these land uses.  

 

Table 4.5-1 presents a summary of the noise impacts discussed in the following subsections. 

Table 4.5-1.  Noise Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Result in land use 

incompatibility issues  
    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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Existing ranges would continue to operate at historical levels of firings.  As such, the noise impacts 

presented in the 2010 SONMP would be applicable and noise impacts in the General Range Area from 

live-fire training would be less than significant.  

As described in Chapter 2, aviation training at PTA would be conducted for a total of 204 annual days.  

Helicopters would engage targets in the General Range Area with small arms (7.62 mm and 50-cal 

weapons) and larger munitions items such as the 2.75 in. rocket, and Advanced Cruise Missile (ACM)-

114 Hellfire missiles (simulator munitions).  It should be noted that practice rounds and trainers would 

not be as loud as the live weapons system.   

During the scoping period of the EIS, a concern was submitted by the Department of Interior regarding 

noise levels and potential impacts on the natural soundscape at Volcanoes National Park.  Figures 3.5-1 

and 3.5-2 illustrate that Volcanoes National Park is located outside the Zone II noise contours of PTA.  

Areas outside of Zone II contours are considered compatible with all types of land uses.  An assessment 

of ambient noise levels versus noise events beyond Zone II noise contours would require additional noise 

modeling as well as on-site noise measurements, which is beyond the scope of this study.  

In terms of live-fire noise exposure surrounding PTA and its relationship to local wildlife, refer to Section 

4.9, Biological Resources.   

4.5.3 Noise Surrounding PTA (regarding live-fire training) 

Because of the unpopulated nature of the area and the relatively low volume of traffic on Saddle Road, 

ambient noise levels surrounding PTA are generally low (see Section 3.6, Transportation and Traffic).  As 

shown in Figures 4.5-1 and 4.5-2, Zone II and Zone III noise contours are contained mostly within PTA 

and impact small areas of forested land outside PTA.  In addition, Figures 4.5-1 and 4.5-2 illustrate that 

PTA is surrounded by forested reserve land and open area, most of which is mountainous terrain.  These 

are considered compatible land uses.  

The USAPHC Operational Noise Consultation also addresses the impacts of helicopter overflight noise 

from operations of UH-60 and OH-58 models flying along the perimeter road to and from the Western 

Range Area Alternative.  The USAPHC report concludes that helicopter noise levels which would be 

incompatible with land uses and/or have the potential to annoy people would not affect any nearby 

populations surrounding PTA, due to the undeveloped nature of the surrounding forest reserve.  
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Table 4.5-2.  Rotary Wing Overflight Annoyance Potential 

Source Ground Track Distance
2
 dBA Maximum

3
 Population Highly Annoyed

4
 

OH-58 – 50 ft AGL 

0 ft 99 +35% 

1320 ft (1/4 mi) 71 7% 

1760 ft (1/3 mi) 66 <1% 

    

OH-58 – 100 ft AGL 

0 ft 93 +35% 

1320 ft (1/4 mi) 65 <1% 

1760 ft (1/3 mi) 60 <1% 

    

UH-60 – 50 ft AGL 

0 ft 100 +35% 

1320 ft (1/4 mi) 72 8% 

1760 ft (1/3 mi) 67 1% 

 

UH-60 – 100 ft AGL 

0 ft 94 +35% 

1320 ft (1/4 mi) 66 <1% 

1760 ft (1/3 mi) 61 <1% 

1  Percent annoyance shown is based upon 50 to 200 overflights per day.  (Rylander 1974)  
2  Distance between receiver and the point on earth at which the aircraft is directly overhead. 
3  Obtained via SelCalc Program (U.S. Air Force 2005) 
4  Calculated percentage based upon regression using the known values in Table 13, see Appendix F, 

Noise Report dated September 10, 2012. 

  + 35%  The Rylander studies did not include sampling in excess of 90 dBA.   

 

Military vehicle use on maneuver training areas would be fully compatible with existing conditions and 

land uses in the General Range Area.  Helicopter overflight levels may annoy those alongside the PTA 

boundary, along Perimeter Road.  However, the low number of operations, minimum flight altitudes, and 

standoff distance imposed greatly minimize this potential.  Additionally, this area off-post along 

Perimeter Road is zoned Forest Reserve and is undeveloped.   
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Table 4.5-2 indicates the percent of population that would consider itself highly annoyed correlated with 

maximum noise levels for overflights.  There is the potential that overflight levels may annoy those 

alongside the PTA boundary, along Perimeter Road.  However, the low number of operations, minimum 

flight altitudes, and standoff distance imposed greatly minimize this potential.  Additionally, this area off-

post along Perimeter Road is zoned Forest Reserve and is undeveloped. 

4.5.4 Alternative 1: IPBC at Western Range Area 

The Army reviewed potential impacts from constructing the IPBC using live- and/or blank munitions and 

conducting vehicle maneuver to the IPBC.  Some helicopter maneuvers may occur specifically at LZs 

within the IPBC.  Air-ground integration training exercises at hardened targetry would also occur on the 

IPBC.  The noise from helicopters would probably be less than expected for the IPBC because the noise 

modeling analysis conducted includes aerial gunnery at PTA and air-ground integration training at the 

IPBC.  

4.5.4.1 Construction Impacts 

Less than Significant 

Short-term noise impacts from construction vehicles and equipment operations may cause intermittent 

noise limited to the construction phase of the project.  Construction noise would be temporary in duration 

and would not be expected to permanently elevate noise levels in the Western Range Area Alternative.  

Impacts from the proposed IPBC would be less than significant.   

4.5.4.2 Live-fire Training Impacts 

Less than Significant 

Use of the proposed Western Range Area IPBC would result in noise impacts from small arms and air-

ground integration training (see Section 2.3.3).  The proposed small arms IPBC activity includes: 5.56 

mm rifle, 7.62 mm rifle, and 50-caliber machine guns (Appendix F).  

Helicopters would engage targets at the IPBC with small arms (7.62 mm and 50 cal weapons) and larger 

munitions items such as the 2.75 in. rocket (practice round only), and ACM-114 Hellfire missiles 

(simulator munitions).70  Target practice training rounds, trainers, and simulator munitions would not be 

as loud as the live weapons system.   

Ground-based large ordnance firing may also accompany live-fire training on the IPBC, but would 

continue to be fired from existing firing points located in the northern portion of the General Range Area.  

Soldiers training at the IPBC would still hear the ordnance and may see its impact at the adjacent impact 

area.  Large ordnance fired from existing firing points has been reviewed as part of the PTA SONMP. 

  

                                                      

70 This missile simulator device was not considered in the noise studies. But the noise of this device is less than the 

2.75-in. rocket rounds and is delivered from the same helicopter.  Therefore the noise from this device was taken 

into account in the noise contours. 
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The USAPHC performed noise modeling analysis to determine the noise impacts of the proposed IPBC at 

the Western Range Area Alternative in a Draft Memorandum dated February 1, 2011, titled Operational 

Noise Consultation 52-EN-0EB2-11 Operational Noise Contours for Proposed IPBC.  This analysis only 

included the proposed IPBC small arms noise impacts and the existing condition small arms noise 

impacts.  The USAPHC issued an addendum to this memorandum dated May 19, 2011, which included 

additional air-ground integration activity at the proposed IPBC.  This analysis included the proposed 

IPBC large arms noise impacts and helicopter overflights en route to PTA to conduct air-ground 

integration training.  In September 2012, the USAPHC performed additional noise modeling analysis to 

incorporate the use of additional ammunition and weaponry on the proposed IPBCs at the Western Range 

Area Alternative and Charlie Circle Alternative in a Memorandum dated September 10, 2012, titled 

Operational Noise Consultation, No. W430000.02.03.01-b-12 Operational Noise Assessment Proposed 

Infantry Platoon Battle Area.  This analysis included air-ground integration and non-standard ground 

based weapon activity at the proposed IPBC.  Impacts were analyzed for small caliber noise, large caliber 

and demolition noise, and helicopter overflights en route to PTA to conduct aerial gunnery and air-ground 

integration training.  

Figure 4.5-1 illustrates the Zone II and III noise contours for all small arms activities (existing General 

Range Area, the proposed Western Range Area IPBC, and air-ground integration operations).  Except for 

small portions along Infantry Road, the noise zones remain within the PTA boundary.  Along Infantry 

Road, Zone III extends less than 656 ft (200 m) beyond the boundary; within this area is forest reserve 

land.  Figure 4.5-2 shows the Zone II and III noise contours for cumulative demolition and all large arms 

activities (existing General Range Area, proposed Western Range Area IPBC, and air-ground integration 

operations).  Although this expands the noise zones near the IPBC, the additional activity would have no 

effect beyond the PTA boundary.  Existing noise conditions are within Zone I; therefore, the noise 

impacts within the PTA are considered less than significant. 

4.5.4.3 Maneuver Training Impacts 

No Impact 

Vehicles used at the IPBC would support training activities occurring there, but would be limited 

primarily to logistical support.  Vehicles entering the IPBC would stay on the primary maintenance road 

and the rest of the trails would be used for dismounted training activity from the main road.   
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Source:  Operational Noise Consultation No.  W430000.02.03.01-b-12 (Army 2012) 

Figure 4.5-1.  Projected small arms noise exposure at IPBC Western Range Area Alternative 
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Figure 4.5-2.  Projected cumulative demolitions and large arms noise exposure at IPBC Western 

Range Area Alternative 
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4.5.5 Alternative 2: IPBC at Charlie Circle 

4.5.5.1 Construction Impacts 

Less than Significant 

Potential short-term noise impacts from construction vehicles and equipment operations would be the 

same as identified in Section 4.5.4 Alternative 1: IPBC at Western Range Area.  

4.5.5.2 Live-fire Training Impacts 

Less than Significant 

Potential noise impacts from live-fire training at the Charlie Circle IPBC location are depicted in Figures 

4.5-3 and 4.5-4.  While the noise zones expand for the cumulative demolition and large arms activities 

from those for all small arms activities, the noise impacts would not extend beyond the PTA boundary.  

Existing noise conditions found at Charlie Circle are within Zone I. 

4.5.5.3 Maneuver Training Impacts 

No Impact 

As described in Section 4.5.4 Alternative 1: IPBC at Western Range Area, no noise impacts would be 

expected from vehicle maneuvers. 

4.5.6 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  There would be no noise from construction- or training-

related activities as none of these activities would occur.  There would be no noise impacts from the No 

Action Alternative. 

  



Chapter 4 Environmental Consequences 

 

Final Environmental Impact Statement 4-27 

for the Construction and Operation of an IPBC at PTA 

 

Source:  Operational Noise Consultation No. W430000.02.03.01-b-12 (Army 2012) 

Figure 4.5-3.  Projected small arms noise exposure at IPBC Charlie Circle Alternative 
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Source:  Operational Noise Consultation No. W430000.02.03.01-b-12 (Army 2012)  

Figure 4.5-4.  Projected cumulative demolitions and large arms noise exposure at IPBC Charlie 

Circle Alternative 
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4.6 TRAFFIC AND TRANSPORTATION  

4.6.1 Impact Methodology  

This traffic impact analysis describes the potential impacts from transporting construction equipment on 

public roads to training ranges.  The objectives of the impact analysis are to quantify the impacts of the 

proposed project alternatives on traffic and transportation resources, and to identify and evaluate potential 

strategies to mitigate traffic impacts. 

This section provides a range of potential impacts on traffic from construction during the initial period of 

the project to accommodate slow moving equipment, supplies, and construction workers’ POVs involved 

in the construction project.  To determine potential impacts and their significance, the Army uses its 

NEPA Analysis Guidance Manual for Traffic and Transportation Systems (USAEC, 2007).  The proposed 

IPBC is not envisioned to result in an over-all increase in troops training at PTA; therefore, the Army did 

not conduct a detailed traffic analysis based on long-term impacts from training at the IPBC at PTA.   

4.6.2 Factors Considered for Determining Significance  

Factors considered in determining whether each alternative would have a significant impact on traffic / 

transport include the extent or degree to which its implementation would result in increased traffic on 

public roads that would disrupt or alter local circulation patterns, and to the extent that the Proposed 

Action would cause safety hazards on roadways.  Table 4.6-1 provides a summary of potential traffic and 

transportation impacts. 

Table 4.6-1.  Traffic and Transportation Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Impacts on local traffic 

circulation and safety hazards 
   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.6.3 Alternative 1: IPBC at Western Range Area 

4.6.3.1  Construction Impacts 

Less than Significant 

The Army anticipates a temporary increase in traffic volume on Saddle Road during the initial period of 

range construction resulting from additional equipment, supplies, and construction worker POVs.  This 

anticipated increase in traffic volume would likely reduce the speed at which traffic normally flows.  The 

slight increase in heavy equipment traffic would also contribute to potential safety hazards as motorists in 

passenger vehicles encounter trucks carrying construction equipment.  The slight increase in heavy 

equipment travelling on Saddle Road may cause some safety conflict with other motorists, but these 

conflicts are anticipated to be reduced by ongoing improvements to Saddle Road.  Roadway deficiencies 

(such as poor LOS) and roadway conditions are presently the chief cause of traffic accidents. 

Construction contracts would generally detail the numbers and type of equipment, and the general 

requirements for skilled labor.  Upon initiating the construction contract, heavy equipment would be 

mobilized and would likely remain at the construction site on the installation for extended periods of time, 

thereby minimizing the potential for daily traffic conditions to be affected by slow moving equipment on 

Saddle Road.  In addition, heavy equipment construction traffic would be limited to non-peak commute 

times to further minimize conflicts with other users of Saddle Road and minimize safety hazards posed by 

passenger cars encountering heavy equipment.  Heavy equipment may enter the General Range Area 

directly with special access (bypassing the main gate), thereby reducing conflicts, and congestion at the 

main gate to the installation.   

Additional minor impacts could occur at intersections where construction equipment accesses Saddle 

Road when travelling to PTA.  These impacts cannot be quantified as there are existing and ongoing 

congestion-related impacts on intersections at Māmalahoa Highway, Waikoloa Road, Kawaihae Road, 

and Queen Ka‘ahumanu Highway from regional traffic patterns, general population growth, and also 

largely from road improvement projects in those areas.  Local contractors from all over Hawai‘i bid on 

MILCON contracts and use equipment; skilled workers also are located throughout the island (sometimes 

skilled workers fly to Hawai‘i from O‘ahu and other islands).  For these reasons, it is not possible to 

assess potential impacts on traffic and congestion specifically in these areas.   

Construction of the IPBC is expected to take two years.  Construction of the IPBC would be conducted in 

phases over this time and therefore a temporary increase in construction worker POVs and construction-

related equipment travelling to PTA would not be readily noticeable.  Construction worker POVs would 

travel to the installation daily (during the work week) at peak commute times (6:00 am to 10:00 am and 

4:00 pm to 7:00 pm local time).  POVs would travel Saddle Road at the posted speed limit (versus heavy 

equipment for example), thereby minimizing the potential for contributing to a LOS reduction along that 

travel corridor.  Construction worker POVs would likely be granted extended access passes to reduce 

congestion at the main range entrance.  

Construction-related conflicts with military traffic (multi-service units using the General Range Area) 

would not occur because no ranges exist in the immediate area of the proposed IPBC.  Given these 

factors, the potential impacts from the Proposed Action would be less than significant. 
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4.6.3.2 Live-fire Training Impacts 

No Impact 

The Western Range Area Alternative is underutilized.  No ranges exist in the immediate area of the 

proposed IPBC at this location. 

4.6.3.3 Maneuver Training Impacts  

No Impact 

The Western Range Area Alternative is underutilized.  Maneuver training in the Western Range Area 

Alternative would not be hindered by road improvements to Charlie Circle or by IPBC construction in 

this area. 

4.6.4 Alternative 2: IPBC at Charlie Circle 

4.6.4.1 Construction Impacts 

Similar impacts as described in Section 4.6.3 Alternative 1: IPBC at Western Range Area are anticipated. 

4.6.4.2 Live-fire Training Impacts 

No Impact 

Live-fire training at the Charlie Circle IPBC would not be hindered by road improvements or by 

construction-related traffic in this area. 

4.6.4.3 Maneuver Training Impacts  

No Impact 

Maneuver training at Charlie Circle IPBC would not be hindered by road improvements or construction-

related traffic in this area.  

4.6.5 No Action (No IPBC) 

No Impact 

Under the No Action Alternative, the Army would not construct the IPBC at PTA but would continue to 

use the existing IPBC at Range 10 as efficiently as possible.  No traffic impacts from construction-related 

activities are anticipated from implementing the No Action Alternative. 

4.7 WATER RESOURCES 

4.7.1 Impact Methodology  

Impacts on water resources were assessed based on the consistency of project activities with federal, state, 

and local regulations and on compatibility with water resources in the project area and surrounding area.  

Impacts on water resources were assessed by determining the types of water resources in and around the 

project area, then determining the sensitivity of those resources to the short- and long-term project 

impacts from wastewater to stormwater point source and non-point source pollution. 
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4.7.2 Factors Considered for Determining Significance 

Factors considered in determining a significant impact on water resources can include the extent or degree 

to which its implementation would result in the following: 

 Exceedance of TMDLs for sediments causing a change in surface water impairment status 

 Degrade water quality in a manner that would reduce the existing or future beneficial uses of the 

water or Reduce the availability of, or accessibility to, one or more of the beneficial uses of a 

water resource 

 Substantially increase risks associated with human health or environmental hazards 

 Alter water movement patterns in a manner that would adversely affect water uses within or 

outside the project region 

 Non-compliance with existing or proposed water quality standards or require an exemption from 

permit requirements in order for the project to proceed.  

Regulatory standards against which water resources impacts are evaluated include, but are not limited to, 

the following: 

 Federal and state primary and secondary drinking water standards under the SDWA 

 EPA Region 9 Tap Water PRGs 

 Point and nonpoint source discharge permit requirements under the CWA, and state and local 

plans and policies protecting surface water and groundwater resources. 

Table 4.7-1 provides a summary of potential water resources impacts. 

Table 4.7-1.  Water Resources Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western Range Area Charlie Circle No Action 

Impacts on watersheds or 

water supply 
   

Impacts on surface water    

Wastewater impacts     

Stormwater impacts    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.7.3 Alternative 1: IPBC at Western Range Area 

The Proposed Action would not have an impact on the existing water supply watersheds in the area.  

There currently are no bodies of fresh water within PTA due to the high porosity of the area, which does 

not allow water to accumulate.  Potable water would still be trucked in as it is currently for the 

foreseeable future.   

There would be potential surface runoff erosion from use of trails on the proposed IPBC.  Given the 

porosity of the soils coupled with the general lack of gulches or surface water, impacts on water resources 

would be considered less than significant. 

4.7.3.1 Construction Impacts 

Less than Significant 

Site clearing and grading for construction of the proposed IPBC would expose lava flow areas and soils to 

enhanced erosion by water.  This impact would be expected to be less than significant because the 

proposed IPBC would be constructed on lava flow areas with no presence of water in the area.  There 

would be potential surface runoff erosion from use of the roads or trails at PTA near the Western Range 

Area Alternative.  These impacts would not be considered significant because use of roads and trails 

would not significantly alter the rate of erosion.  The Army would follow BMPs in maintaining these 

trails or roads. 

Construction of the proposed IPBC would require NPDES permits with the HDOH-CWB to mitigate 

potential non-point source pollution impacts on the water supply “downstream” of PTA.  This would 

include an approved sedimentation and erosion control plan, pollution prevention control measures, and 

BMPs to be implemented and inspected during and after a weather-related rain event to ensure 

effectiveness for preventing any on- or off-site pollution due to runoff.  Examples of pollution prevention 

BMPs may include: 

 Stabilized construction entrances to provide and reduce vehicle tracking of sediments 

 Erosion and Sediment Control Inspections and Maintenance Practices; all control measures would 

be inspected once each week and following a rain event to ensure effectiveness 

 Built-up sediment would be removed from silt fences when it has reached one-third the height of 

the fence and or on a bi-weekly basis. 

4.7.3.2 Live-fire Training Impacts 

Less than Significant 

Live-fire training at PTA would generate a less than significant impact on the water supply at PTA, as 

there are no bodies of freshwater at PTA.  Potable water would continue to be trucked into the Western 

Range Area Alternative for support of training activities.  Live-fire training activities at PTA would have 

little to no effect on the wastewater system.   

Stormwater events have the capacity to carry non-point source pollution off-site, if not managed properly.  

With the lack of vegetation, live-fire training activities coupled with a storm event have the potential to 

carry contamination from munitions.  Small arms live-fire would be directed at targetry and live-fire 

operations at the IPBC.  Less than significant impacts on water resources would be minimized through 

regular range maintenance procedures.  BMPs would be implemented with each live-fire training activity.  
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The design of proposed IPBC would incorporate a layout to catch and control any contaminants that may 

be carried off-site by a storm event.    

Additional septic systems or UIC wells are not anticipated as portable lavatories would be used during 

training activities, requiring local contractors to remove the systems on a regular basis.  Construction of 

the proposed projects would require a NPDES permit with the HDOH-CWB for an approved 

sedimentation and erosion control plan, pollution prevention control measures, and BMPs to be 

implemented and inspected to ensure effectiveness for preventing any on- or off-site pollution due to 

runoff.   

4.7.3.3 Maneuver Training Impacts 

Less than Significant 

Impacts from maneuver training would have a less than significant impact on the watersheds that are 

supported by PTA as the Army has management action plans for maneuvering impacts on the 

environment.  The presence of Soldiers for maneuver training may include foot traffic and trampling of 

the ground.  This would have an incremental impact on soil compaction and infiltration.  However, these 

impacts would not be expected to impact water resources given the high porosity of the soils and lack of 

water at the installation. 

Vehicle use at the IPBC would be limited to the trails accessing the Western Range Area Alternative and 

access roads for the IPBC.  Training at the proposed IPBC would be primarily dismounted (on foot) 

thereby minimizing erosive effects of training.  Potable water would be transported into the Western 

Range Area Alternative.  Impacts from maneuver training would have a less than significant impact on 

PTA’s wastewater system.   

4.7.4 Alternative 2: IPBC at Charlie Circle 

Impacts from the proposed IPBC construction and operation at Charlie Circle are anticipated to be similar 

to those described for Section 4.7.3 Western Range Area Alternative. 

4.7.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  There would be no risk of soil erosion and runoff from 

construction-related activities.  There would be no impacts on water resources from the No Action 

Alternative. 
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4.8 GEOLOGY AND SOILS 

4.8.1 Impact Methodology 

Impacts on geology consider the effects resulting from the interaction between elements of the Proposed 

Action (such as construction) and the geologic environment.  Available geologic studies, reports, 

observations, and engineering judgment were reviewed to assist with evaluating the potential effects of 

the Proposed Action, based on the existing conditions described in Section 3.8, Geology and Soils.  In 

addition, regulatory requirements or guidelines were also considered.  Regulatory requirements include 

state and local building codes, grading ordinances, and restrictions on development in protected areas or 

in areas subject to specific geologic hazards. 

In 2002, the Army conducted a soil investigation of PTA’s training ranges to obtain information about 

existing concentrations of chemical constituents in the soils, identify potential chemicals of concern, and 

determine if exposure to these chemicals might impact human health.  The Army also evaluated the 

impacts of training on land condition, including effects such as soil erosion, compaction, and damage to 

vegetation. 

The concentrations of chemicals observed or anticipated in soils at PTA were compared to EPA Region 

IX PRGs, which are conservative cleanup goals designed to be used as a screening tool for determining 

whether additional, more detailed site-specific analysis of risk is needed.  The assumptions on which the 

PRGs are based are therefore not intended to be representative of all sites.  The EPA has assigned PRGs 

for two basic scenarios: residential exposures and industrial workplace exposures.  Residential exposures 

are lifetime exposures, beginning from childhood and continuing to age 70.  Industrial soil PRGs are 

based on standard assumptions about worker exposures to soils over a 30-year time period.  Both of these 

scenarios likely overestimate the risks to military personnel, who make up the population that would be 

most exposed to these risks, albeit only for brief periods of time.  The industrial exposure scenario more 

closely approximates the exposures of military personnel and is used as a basis for comparison in the 

analysis presented in this EIS. 

The impact analysis attempts to account reasonably and conservatively account for the effects of the 

Proposed Action and alternatives on future conditions, based on information from a variety of sources, 

including data on existing conditions.  However, there is a degree of uncertainty inherent in the analysis.  

To provide additional assurance that unforeseen impacts do not go undetected, continued monitoring 

studies have been proposed as part of the mitigation of significant impacts. 
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4.8.2 Factors Considered for Determining Significance  

Factors considered in determining a significant impact on geology and soils include the extent or degree 

to which its implementation would result in the following: 

 Result in loss of soil (through increased erosion) or terrain modification (e.g., altering drainage 

patterns through large-scale excavation, filling or leveling) that exceeds the amount of soil loss at 

which the quality of a soil can be maintained to sustain existing vegetation 

 Impacts conflict with existing federal, state, or local statutes or regulations 

 Result in soil or sediment contamination exceeding regulatory standards or other applicable or 

relevant human health or environmental effects thresholds 

 Increase in the exposure of people or structures to geologic hazards (e.g., ground shaking, 

liquefaction, volcanism, slope failure, expansive soils, and hazardous constituents of soils) that 

could result in injury, acute or chronic health problems, loss of life, or major economic loss. 

Regulatory standards against which potential soil and sediment contamination impacts have been 

evaluated include the following: 

 EPA Region 9 PRGs for exposures in industrial settings 

 EPA Generic Soil Screening Levels (included in the Region 9 PRG tables) 

 EPA Region 5 Ecological Data Quality Levels for surface soils and sediments (also known as 

Ecological Screening Levels); and Hawai‘i Administrative Rules, Title 11. 

Table 4.8-1 presents a summary of potential impacts on geology and soils. 

Table 4.8-1.  Geology and Soils Impact Summary 

Significance Criteria analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Loss of soil (or erosion)     

Conflicts with federal/state/local or 

DoD regulations would result 
   

Soil contamination     

Exposure to geologic hazards    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.8.3 Alternative 1: IPBC at Western Range Area 

4.8.3.1 Construction Impacts 

Less than Significant 

Site clearing and grading for construction of the proposed IPBC would expose lava flow areas and soils to 

enhanced erosion by water or wind.  This impact would be expected to be less than significant because 

the proposed IPBC would be constructed on lava flow areas with little soil development using standard 

erosion control practices.  Construction impacts would be temporary.  There would be potential dust and 

surface runoff erosion from use of trails and roads at PTA near the Western Range Area Alternative.  The 

impacts would not be significant relative to long-term soil loss or erosion because use of the roads would 

not significantly alter the rate of erosion.  The Army would follow BMPs in maintaining these trails and 

unpaved roads. 

The risk of exposure to contaminated soils at PTA would be low.  Exposure to chemical contaminants in 

soils in the Western Range Area Alternative could occur through several pathways, including direct 

contact with contaminated soils, ingestion of soils, or inhalation of windblown dust at close range.  

Exposure estimates are based on assumptions about the amount of soil that might be ingested by a person 

who works in an area’s soils.  There are certain thresholds of exposure below which the health risks are so 

low that they cannot be distinguished from background risks. 

The highest risks are associated with the iron and aluminum in the soil; however, these metals occur 

naturally in most soils at high concentrations.  Workers would be exposed to contaminated soils in a 

limited capacity for a period of days or weeks.  The level of chemical compounds present would be below 

their respective industrial PRGs.  Considered together, the potential duration of exposure to the chemical 

concentrations would represent a low risk to personnel. 

The Army would develop and implement a management plan for PTA to address measures such as, but 

not limited to, restrictions on the timing or type of training during high risk conditions, vegetation and soil 

monitoring, and buffer zones to minimize dust emissions.  The Army would monitor training activity 

impacts at the proposed IPBC to ensure that fugitive dust emissions stay within acceptable ranges and 

environmental problems do not result from excessive soil erosion or compaction.  The plan would also 

define contingency measures to mitigate potential training activity impacts that exceed the acceptable 

ranges for dust emissions or soil compaction. 

Less than significant impacts are anticipated from geologic hazards.  The Saddle Region has experienced 

a relatively long period of stability, and volcanic activity in the immediate PTA area poses no immediate 

risk.  Kīlauea, however, continues to remain active; recent activity in early 2010 suggests that earthquakes 

and further eruption of that volcano are anticipated to increase, but it is unknown to what extent. 
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No Impact 

Earthquakes are common on the island of Hawai‘i, but most are relatively small.  PTA is located in an 

area with about a 10% chance of experiencing horizontal ground acceleration greater than 40% of gravity 

in the next 50 years.  The island of Hawai‘i is in Zone 4 of the International Building Code.  Although 

PTA is subject to periodic eruptions of lava from the Mauna Loa volcano, the risk of the proposed IPBC 

being inundated by a lava flow is small because flows tend to be narrow and occur relatively infrequently.  

If a lava flow were initiated in an area upslope from PTA, it is likely that PTA would be affected and a 

quick evacuation would be needed.  Potential hazards would include hazards to human safety, loss of 

property, detonation of stored munitions, and loss of useable land and facilities for training.   

For the Proposed Action, implementation of standard procedures and engineering practices would be 

expected to reduce the volcanic and seismic hazards to acceptable levels, although these measures cannot 

eliminate the hazards.  These measures could include implementation of timely warning systems, 

appropriate planning and training, and appropriate engineering design.  The proposed IPBC at PTA would 

be designed to meet all federal, state, and local building code requirements.  The Hawaiian Volcano 

Observatory provides warnings to local officials and the public of volcanic hazard conditions.  The Army 

prepares and implements volcanic and seismic hazard plans and training, including evacuation plans for 

personnel and munitions in the event of an emergency.   

Conflicts with existing federal, state or DoD statutes, or regulations would not occur.   

4.8.3.2 Live-fire Training Impacts 

Less than Significant 

Small arms live-fire would be directed at targetry.  Potential damage to soils from live-fire training at the 

IPBC would be minimized through regular range maintenance procedures.  Expended ammunition at the 

point of impact would contribute to increased lead levels in soils at the Western Range Area Alternative.  

Due to a lack of migration pathways for lead ammunition at PTA, the resulting contamination would be 

localized to the General Range Area. 

Potential health hazards from contaminated soils exposure and impacts from geologic hazards would be 

similar to those described above for construction.  Live-fire training would be limited in unit size and 

would occur primarily from dismounted maneuver training with Soldiers firing into the impact area.  

Significant impacts on soil loss, soil erosion, and compaction would be attributed to mounted maneuver 

training with substantial off-road vehicle (e.g., tactical vehicle) use.  Vehicle use in the proposed IPBC 

would generally be limited to existing trails or roads.  Fugitive dust emissions from aviation training 

would be expected to remain in the impact area at PTA; the relatively large particle size of fugitive dust 

(compared to smaller particle size from combustion) tends to fall out of the atmosphere quickly.  Potential 

impacts from fugitive dust on air quality are discussed in greater detail in Section 4.4.  

Potential health hazards from contaminated soils exposure and from geologic hazards would be similar to 

those described above in Section 4.8.3.   

No Impact 

Conflicts with existing federal, state, or DoD statutes or regulations would not occur.   
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4.8.3.3 Maneuver Training Impacts 

Less than Significant 

The presence of Soldiers for maneuver training may include foot traffic and trampling of the ground.  

This would have an incremental impact on soil compaction and infiltration; however, these impacts would 

be less than significant.  Vehicle use at the IPBC would be limited to roads accessing the Western Range 

Area Alternative and the proposed IPBC.  Training at the proposed IPBC would primarily be dismounted 

thereby minimizing erosive effects of training.  Vehicles entering the IPBC would remain on the primary 

maintenance road and the rest of the trails would be used for dismounted training activities from the main 

road.  Less than significant impacts are anticipated from geologic hazards.   

Potential health hazards from contaminated soils exposure and from geologic hazards would be similar to 

that described above in Section 4.8.3. 

No Impact 

Conflicts with existing federal, state, or DoD statutes or regulations would not occur. 

4.8.4 Alternative 2: IPBC at Charlie Circle 

Impacts from the proposed IPBC construction and operation at Charlie Circle would be similar to those 

described in Section 4.8.3 Alternative 1: IPBC at Western Range Area. 

4.8.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  There would be no soil disturbance and, therefore, no impacts 

on soil erosion or compaction.  No soil contamination would occur.  There would be no risk of geology 

and soil concerns from construction- or training-related activities as none would occur.  There would be 

no impacts on geology and soils from the No Action Alternative.  

4.9 BIOLOGICAL RESOURCES 

4.9.1 Impact Methodology  

Potential direct and indirect impacts on biological resources were analyzed within the ROI (Table 4.9-1).  

Direct impacts on biological resources result when biological resources or critical habitats are altered, 

destroyed, or removed during the project.  Indirect impacts may occur when project-related activities 

result in environmental changes that indirectly influence the survival, distribution, or abundance of 

protected or native species (or increase the abundance of undesirable nonnative (invasive) species).  

Examples of indirect impacts may include effects of noise, chemical contamination, or incidence of 

human activity levels that may disturb or harm wildlife.  Beneficial impacts may also result.   
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Impacts on federally listed threatened and endangered species have been evaluated using terminology 

defined under the ESA as follows: 

 No Effect 

Listed species or designated critical habitat would not be impacted or listed species or designated 

critical habitats are not present. 

 May Affect / Not Likely to Adversely Affect 

Effects on listed species or designated critical habitat are insignificant, discountable (i.e., 

extremely unlikely to occur and not able to be meaningfully measured, detected, or evaluated) or 

beneficial.  During consultation, USFWS provided written concurrence of “not likely to adversely 

affect.” 

 May Affect / Likely to Adversely Affect 

An adverse effect on a listed species or designated critical habitat may occur as a direct or 

indirect result of the alternatives to implement the Proposed Action or its interrelated or 

independent actions, and the effect is neither discountable nor insignificant; nor is it beneficial.  

The conclusion that a proposed project is “likely to adversely affect” requires initiation of formal 

Section 7 consultation. 

 Likely to Jeopardize Proposed Species / Adversely Modify Proposed Critical Habitat 

Situations are identified in which the alternatives to implement the Proposed Action could 

jeopardize a proposed species or adversely modify critical habitat to a species.  If this criterion is 

reached, the Reasonable and Prudent Alternative process would be required with USFWS to 

identify reasonable and prudent measures and conservation recommendations. 

4.9.2 Factors Considered for Determining Significance  

Factors considered in determining the significance of an impact on biological resources for plants, 

terrestrial wildlife, and ESA-listed species include the extent or degree to which its implementation would 

result in the following: 

 Cause the “take” of a protected species, such as a federally listed threatened or endangered 

species 

 Have an adverse effect on a designated critical habitat identified in local or regional plans, 

policies, or regulations or by the USFWS or alter or destroy highly valuable to moderately 

valuable habitat and prevent biological communities in the area from re-establishing themselves 

after habitat is disturbed 

 Introduce or increase the prevalence of undesirable introduced species 

 Cause long-term loss or impairment of a substantial portion of local species-dependent habitat. 
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Table 4.9-1.  Biological Resources Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Impacts from the spread 

of introduced species 
   

Disturbance to listed 

species or habitat  
   

Disturbance to wildlife 

and habitat 
   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.9.3 General Range Area 

Listed species in the General Range Area include the nēnē, Hawaiian hoary bat, fragile fern, aupaka, 

nehe, Vigna o-wahuensis, honohono, Leather-leaf sweet ear, ma‘aloa, ‘ihi makole, Hawaiian catchfly, 

popolu ku mai, creeping mint, and Hawaiian yellow wood.  The USFWS acknowledged a no effect 

determination for the Hawaiian hawk on January 4, 2013, for all anticipated military training at PTA.  

On January 11, 2013, the USFWS issued a BO (Appendix G) to address potential impacts on listed 

species within the Western Range Area Alternative, the Preferred Alternative location for the proposed 

IPBC.  The requirements of this BO replace the requirements of the 2008 BO for Hawaiian geese (nēnē) 

for the entire PTA installation.  Per the January 2013 BO, the Army may conduct hazing to deter 

Hawaiian geese from forging, loafing, and nesting on or near any training range installation-wide at PTA.  

The goal of the program would be to haze the Hawaiian geese to such an extent that they are not present 

in areas where they could otherwise be harmed.  Only the techniques outlined in the January 2013 BO 

may be used to haze the nēnē. 
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Mitigation measures for listed species include: 

 Mitigation Measure 1 (nēnē)  

To benefit Hawaiian geese off-site of PTA, the Army is funding a conservation partnership 

project for Hawaiian geese at Hakalau Forest National Wildlife Refuge (Refuge).  The goal is to 

produce an average of 21 adult Hawaiian geese per year over the 20-year term of the BO.  The 

Refuge is located on Keanakolu Road on the eastern flanks of Mauna Kear between 6,500 and 

8,000 ft (2,438 m) elevation about 15 mi (24 m) east of the PTA Cantonment Area.  Please refer 

to Appendix G for a detailed description of this conservation project. 

 

Hawaiian geese may be hit by vehicles on improved and unimproved roads on the installation.  

To minimize the impacts on Hawaiian geese from vehicular strike at PTA, the following 

mitigation measure will be followed per the January 2013 BO: 

 Mitigation Measure 2 (nēnē) 

Vehicles will be driven at speeds no greater than 15 mi (24 m) per hour, day and night, unless the 

PTA Commander and PTA Range Operations have approved a waiver for a legitimate training 

need. 

 Mitigation Measure 3 (nēnē) 

Army environmental personnel will use the 60-day and 45-day briefs to keep unit leaders 

informed of their responsibilities to protect Hawaiian geese at PTA.  The briefings will detail 

measures that Soldiers will be required to implement to avoid and minimize potential impacts on 

Hawaiian geese. 

Significant Impact Mitigable to Less than Significant 

As previously mentioned, invasive species pose a threat to Native Hawaiian ecosystems.  The spread of 

invasive species would have both short and long-term impacts on vegetation resources and listed plants 

and wildlife, thus affecting the recovery of species.  Impacts from the introduction of invasive species 

from construction activities occurring within the General Range Area and KMA would be expected to be 

significant but mitigable to less than significant.   

Recommended Mitigation 

Mitigation measures to help control invasive species during construction related activities include: 

 Educating contractors about the need to wear weed-free clothes and maintaining weed-free 

vehicles when coming onto the construction site and avoiding introducing nonnative species to 

the project site 

 Preparing a one-page insert to construction contract bids informing potential bidders of the 

requirement 

 Inspecting and washing all vehicles at washrack facilities prior to leaving PTA to minimize the 

spread of weeds, such as fountain grass, and animal (invertebrate) relocations 

 Invasive animal control to include protocols for the removal of introduced animals, and education 

of contractors about the introduction of invasive species. 
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Less Than Significant 

Impacts on native vegetation, general wildlife, wildlife habitats, and migratory birds are expected to be 

negligible.  Elevated noise levels would displace various wildlife species during construction activities; 

however, impacts from range construction on wildlife would be similar to impacts from normal 

operations and activities occurring in the anticipated construction footprints.  Increased noise as a result of 

construction would not be expected to impact terrestrial wildlife because field surveys have shown that it 

is not a significant factor in behavior and does not affect reproductive success (U.S. Army and USACE, 

2008b).   

4.9.3.1 Live-fire Training Impacts 

No Effect to May Affect / Likely to Adversely Affect 

Live-fire training would be limited in unit size and would result mostly from dismounted maneuver 

training firing into the impact area.  Vehicle use would be generally limited to existing trails or roads.  

Live-fire training impacts (e.g., stray ammunition rounds from small arms or muzzle flashes) within the 

General Range Area could result in an increase in size and frequency of wildfires, which could impact 

federal and state listed species (see Section 4.15, Wildfires).   

Impacts on listed species from live-fire training activities could range from “No Effect” to “May Affect / 

Likely to Adversely Affect.”  The USFWS anticipates that a Hawaiian goose is unlikely to be struck by 

live-fire on Range 04 because of the distance and topography between the firing location and the area 

generally used by the geese.  Many of the entire west side population of 130 Hawaiian geese from 

Puuanahulu are assumed to make a stopover on PTA once a year for several hours and up to 24 hours 

(USFW, 2013).  Hawaiian geese traversing the impact area in flight or loafing undetected within the 

impact area could be killed by a direct hit of a round, shrapnel, or fragments from a detonation, or by 

compression due to blast overpressure resulting from detonation of rounds from weapons used (USFWS, 

2013).  If Hawaiian geese are not hazed off of a range prior to training, live-fire, compression or shrapnel 

resulting from detonation could injure or kill Hawaiian geese.  Live-fire training would also result in 

increased noise, smoke, risk of mortality from increased stress, a direct strike, or shrapnel.  Flying 

Hawaiian geese may be struck and killed by helicopters, fixed wing aircraft, or rounds as they are shot 

into the impact area on PTA.  To date there has never been a documented air collision by a helicopter or 

fixed wing aircraft with a Hawaiian goose in Hawaiʻi (USFWS, 2013).  The USFWS determined this risk 

minimal in the 2013 BO due to nēnē behavior and the location of LZs.  

Potential consequences of exposure to noise associated with live-fire training at PTA could affect 

Hawaiian geese by increasing their metabolism, discomfort, and causing temporary damage to auditory 

cells (USFWS, 2013).  Noise generated by Army actions is expected to increase, startle, alarm, and alert 

behavior of Hawaiian geese at PTA.  They may take flight to avoid the noise associated with training 

activities, increasing their risk of being struck by the live-fire rounds and increasing energetic demands 

from flying.  Hawaiian geese in close proximity to detonations are expected to respond to loud noises and 

vibration with increased activity resulting in increased food demands.  Studies on the impacts of aircraft 

overflights to Hawaiian geese have not been conducted, though studies have examined impacts on birds 

of prey (USFWS, 2013).  These studies reported a wide range of reactions to overflights depending on the 

biology of the species, breeding times, aircraft type and altitude, and the lateral distance between the 

aircraft and the species.  If birds do not perceive a direct threat they may habituate to the noise and not 
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respond to stimuli; however, the degree to which a species can habituate many also be limited.  If the 

Hawaiian geese at PTA are returning adults, they may have been previously exposed to training noises 

and be habituated experiencing little to no stress as a result of the noise from training.  Hawaiian geese 

that are from a new cohort may react differently and take flight during a training exercise.  When the 

noise is too loud or disruptive, Hawaiian geese will either leave the area or they are not losing any 

metabolic resources (USFWS, 2013). 

Recommended Mitigation 

Develop in-briefing materials to ensure units can identify listed species and habitat to avoid during 

training. 

The following mitigation measures for Hawaiian geese (nēnē) are required on direct fire ranges per the 

2013 BO: 

 Mitigation Measure 4 (nēnē) 

The Army will incorporate into training that Hawaiian geese will not directly be targeted and will 

have an appropriate leader observing performance on the range during training.  Take of 

Hawaiian geese should be limited at any time and should not exceed the typical flock size of six 

individuals.  Once a take is observed, training will cease to provide further instructions to troops 

and minimize the chance of additional take.  

 Mitigation Measure 5 (nēnē) 

Take of a Hawaiian goose will be reported to USFWS; if a Hawaiian goose is killed by a 

helicopter or collision with a fixed wing aircraft, the take will also be reported to USFWS.  

Significant Impact Mitigable to Less than Significant 

Live-fire training has the potential to introduce and spread invasive plants and noxious weeds by potential 

fires that would place native plant species at competitive disadvantage.  The primary invasive species of 

concern from a wildfire standpoint is fountain grass as this species establishes wherever substrate is 

sufficient for its needs, but prefers disturbed sites.  Fountain grass produces substantial biomass and 

copious seed crops, and is well adapted to fire (see Section 4.15).  

Vegetation communities within the General Range Area could be disturbed by live-fire training.  The use 

of certain types of ammunition increases the chances of starting fires in the impact area and within fire 

danger areas.  The Army has developed and implemented an IWFMP to control the frequency, intensity, 

and size of fires on USAG-HI lands in order to comply with federal and state laws and meet land 

stewardship responsibilities.  Specific SOPs for wildfire management at PTA are addressed in the plan 

and in Section 4.15, Wildfires. 

Operation of ranges has the potential to displace various wildlife species, including migratory birds.  

Displacement could be caused by human presence in the area, as well as elevated noise levels.  Wildlife 

entering into the impact area and associated SDZs could be directly affected by ordnance or other 

munitions.  The use of new ranges at PTA would not likely significantly impact wildlife or their habitats 

because the ranges would be constructed in previously disturbed areas.  Wildlife species in or around 

these ranges are more tolerant of human activity, and it is assumed that listed species – particularly 

Hawaiian hoary bats and the nēnē  – would have temporarily left the area due to the short-term noise.   
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Impacts on vegetation and general wildlife or from the introduction of invasive species from live-fire 

training activities occurring within the General Range Area could be significant impact mitigable to less 

than significant.   

Recommended Mitigation 

Abide by established SOPs for control of invasive plants including inspecting and washing all military 

vehicles at washrack facilities prior to leaving PTA to minimize the spread of weeds, such as fountain 

grass, and animal (invertebrate) relocations, and other measures.  

4.9.4 Alternative 1: IPBC at Western Range Area 

4.9.4.1 Construction Impacts 

May Affect / Likely to Adversely Affect 

Construction of the proposed IPBC may result in damage to the listed plant species and their habitats by 

mortality during ground softening activities, trampling from foot or vehicular traffic associated with the 

construction of the IPBC, dust from vehicular traffic along newly created roads and competition with 

introduced plants.  Figure 4.9-1 depicts potential impacts on listed plant species from IPBC construction 

on the Western Range Area Alternative. 

 

Figure 4.9-1.  IPBC design overlay on listed plant species at the Western Range Area Alternative 
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Per the 2013 BO, if the Army selects the Western Range Area Alternative (Preferred Alternative) for the 

IPBC, Spermolepsis hawaiiensis would not be affected.  Only one individual of two species (Silene 

hawaiiensis and Asplenium peruvanium var. insulare) are present in the proposed IPBC; therefore, the 

impacts on these species would be minor if they are killed.  Spermolepsis hawaiiensis was declared 

stabilized statewide by the USFWS in 2010 and the proposed IPBC project would not affect a large 

percentage of its spatial distribution.  The 15 individuals of Zanthoxylum hawaiiense present in the 

proposed IPBC represent less than 2% of the total estimated individuals for the species combined on 

Hawai‘i and Maui.  The plant species, Kadua coriacea, may be significantly affected by the proposed 

IPBC.  The Army’s conservation measures described below for this species is significant in the USFWS’ 

consideration of the overall impacts on this species from the proposed IPBC. 

Mitigation measures to reduce impacts on Listed Plant (LP) species from construction and operation of 

the IPBC at the Western Range Area Alternative include: 

 Mitigation Measure 1 (LP) 

Locate infrastructure to avoid listed species whenever possible. 

 Mitigation Measure 2 (LP) 

If avoidance is not possible for Kadura coriacea and Zanthoxylum hawaiiense, PTA 

environmental staff will, prior to infrastructure construction and after UXO has been cleared from 

the area, place protective hog wire exclosures around individual plants, demarcate locations using 

a five-foot Polyvinyl Chloride (PVC) pipe with Seibert markings or similar, and will provide 

contractors, maintenance personnel, and troops maps and briefings to avoid plant locations.  

 Mitigation Measure 3 (LP) 

PTA environmental personnel will make site visits to collect any available seeds from all K. 

coriacea within the UXO cleared area of the IPBC.  As many cuttings as possible will be taken 

from all of those individuals, propagated in the PTA Rare Plant Facility, and seeds collected once 

the plants are reproductive.  For at least as many plants located in the UXO cleared area, 

additional individuals from their genetic stock beyond pre-IPBC project plans will be out-planted 

and maintained until they reach reproductive maturity. 

 Mitigation Measure 4 (LP) 

If the one individual of Asplenium peruvianum var. insulare and the one individual of Silene 

hawaiiensis are within the UXO cleared area of the final IPBC design footprint, Army 

environmental personnel will compensate for their potential loss by collecting genetic material 

prior to construction, if possible, and propagating, out-planting, and maintaining at least one 

additional individual of each plant to reproductive maturity.   

 Mitigation Measure 5 (LP) 

The Army will address propagation and out-planting needs of Zanthoxylum hawaiianse to 

increase its abundance and distribution at PTA. Prior to construction and after UXO clearance of 

the proposed IPBC, PTA environmental personnel will conduct site visits to collect pollen and 

seeds from all individuals within the UXO cleared portions of the IPBC.  The potential 

destruction of the 15 plants will be compensated by the Army’s maintenance of up to 15 

individuals to reproductive maturity.  

Potential impacts and mitigation measures for Hawaiian geese (nēnē) from the proposed construction and 

operation of the IPBC are the same as those described in Section 4.9-3 General Range Area.  
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Not Likely to Adversely Effect 

The USFWS issued, per the 2013 BO, that the proposed IPBC project is not likely to adversely affect the 

Hawaiian Hoary Bat (HHB) and Hawaiian Petrels (HAPE) if the following avoidance and minimization 

measures are followed: 

 Mitigation Measure 1 (HHB and HAPE) 

IPBC lighting will be amber, low-wattage lights down-shielded to minimize disorientation of 

flying animals. 

 Mitigation Measure 2 (HHB and HAPE) 

IPBC lights will only be used when night training is scheduled. 

 Mitigation Measure 3 (HHB and HAPE) 

PTA environmental personnel will complete ongoing studies of Hawaiian hoary bats and 

Hawaiian petrels in an attempt to describe each species’ temporal and spatial patterns of 

occupancy at PTA. 

 Mitigation Measure 4 (HHB and HAPE) 

IPBC construction will not involve any tree trimming or tree removal work between June 1 and 

September 15. 

 Mitigation Measure 5 (HHB and HAPE) 

Training by military units will be preceded with instruction to avoid impacting or cutting native 

vegetation to minimize the effects of training maneuvers within treeland and shrubland habitats at 

the IPBC location. 

 Mitigation Measure 6 (HHB and HAPE) 

A 15 mph (24 km/h) speed limit will be strictly enforced day and night, except when a waiver has 

been approved by the PTA Commander and PTA Range Operations. 

 Mitigation Measure 7 (HHB and HAPE) 

Troops will receive instruction prior to driving at PTA to avoid hitting Hawaiian hoary bats and 

Hawaiian petrels. 

 Mitigation Measure 8 (HHB and HAPE) 

Use of smoke and obscurants in the IPBC will be excluded within 165 feet (50 m) of trees. 

 Mitigation Measure 9 (HHB and HAPE) 

Military targets in the IPBC will be placed away from trees where possible. 

 Mitigation Measure 10 (HHB and HAPE) 

Permanent barbed wire will not be used in the IPBC. 
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Significant Impact Mitigable to Less than Significant 

Construction of the IPBC at the Western Range Area Alternative would impact the limited vegetation, 

wildlife, migratory birds, and habitats present in the area.  Although construction of the IPBC would 

impact these biological resources, conservation measures would be implemented to limit the impacts.  

The 2013 BO addresses impacts on listed plants and/or wildlife from the possible introduction of invasive 

species resulting from the IPBC construction.  The following mitigation measures would reduce the 

impacts from invasive species (Inv Sp) to less than significant: 

 Mitigation Measure 1 (Inv Sp) 

Construction areas and roads will be surveyed quarterly during construction and annually after 

completion of the IPBC construction.  

 Mitigation Measure 2 (Inv Sp) 

New weed introductions will be prioritized and target species ranked for management. 

The Army currently institutes mitigations (e.g., herbicides, mechanical controls, and use of vehicle 

washracks) to minimize the significance of the spread of invasive species.  These management controls 

would continue.  Additionally, the following mitigation measures are currently in place to respond to new 

or increasing impacts on vegetation, and are continually reviewed and revised. 

 Continue implementation of INRMPs, with specific actions for management of vegetation and 

wildlife (invasive and listed) 

 Require construction contractors to adhere to the BMPs outlined in the 2003 BO for 

transformation construction projects 

 Continue RTLA and LRAM programs to minimize and rehabilitate vegetation damage. 

4.9.4.2 Live-fire Training Impacts 

May Affect / Likely to Adversely Affect 

Live-fire training occurring within the Western Range Area Alternative could result in the potential 

increase and frequency of wildfires, which could impact federally listed plant species.  Hawaiian geese 

may be injured or killed by training activities while they are feeding or loafing in an SDZ at the IPBC or 

by vehicles transiting between the IPBC and the Cantonment Area while they are present on roadways.  

Many of the entire west side population of 130 Hawaiian geese from Puuanahulu are assumed to make a 

stopover on PTA once a year for several and up to 24 hours (USFW, 2013).  Nēnē traversing the impact 

area in flight or loafing undetected within the impact area could be killed by a direct hit of a round, 

shrapnel, or fragments from a detonation, or by compression due to blast overpressure resulting from 

detonation of rounds from these weapons. 

Flying Hawaiian geese may be struck and killed by helicopters, fixed wing aircraft, or rounds as they are 

shot into the impact area on PTA.  To date there has never been a documented air collision by a helicopter 

or fixed wing aircraft with a Hawaiian goose in Hawaiʻi (USFWS, 2013).  The USFWS determined this 

risk minimal in the 2013 BO due to nēnē behavior and the location of LZs. Mitigation measures for 

Hawaiian geese for live-fire training are the same as those described for the General Range Area. 
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Significant Impact Mitigable to Less than Significant 

Live-fire training impacts from projects within the Western Range Area Alternative would disturb 

vegetation, wildlife, migratory birds, and wildlife habitats.  Ammunition rounds from small arms could 

damage vegetation and habitats or disturb wildlife that could result in some loss of the resource.  Any 

visual flash or sound effects simulators used on the IPBC could ignite a wildfire that may result in 

damage or loss of known habitat.  Vegetation in the area can recover from events such as wildfires and 

damage caused by bullets.  Due to the sparsely vegetative nature of the Western Range Area Alternative 

location, wildfire within the boundaries of the proposed IPBC is unlikely.  However, the land surrounding 

the proposed project area is more prone to wildfire; therefore, under the 2013 BO, illumination rounds are 

prohibited for the Proposed Action.  To simulate a realistic training environment, the IPBC will 

incorporate the use of thermal targets, night illumination devices, and visual flash simulators.  However, 

no parachute flares or other pyrotechnics, such as those shot up into the air to illuminate an area, will be 

used due to risks of igniting a fire. 

Recommended Mitigation  

Fuels monitoring corridor around the proposed IPBC for vegetation encroachment. 

4.9.4.3 Maneuver Training Impacts  

May Affect / Likely to Adversely Affect 

Maneuver training impacts within the Western Range Area Alternative could result in the potential 

disturbance of federally listed species and their habitat, the risk of fire, habitat fragmentation, and 

dispersal of introduced plant seeds from foot or vehicular traffic and other activities associated with 

military training.  Training at the IPBC would be primarily dismounted, thereby limiting maneuver on the 

range to foot traffic.  Foot traffic would have less of an impact than the presence of large vehicles for 

tactical maneuvers.  In general, vehicles would remain on established roads.  The new access road to the 

IPBC would be sited to avoid known resources where necessary.   

Significant Impact Mitigable To Less Than Significant 

Maneuver training within the Western Range Area Alternative could introduce invasive plants and 

noxious weeds.  To prevent the introduction of non-native plants and weeds to the Western Range Area 

Alternative, the maneuver training would follow established SOPs at PTA including the use of washracks.  

Washracks are provided at PTA for vehicles used for training activities to clean off weed seeds before 

leaving PTA to reduce the risk of exporting invasive and noxious weeds to other areas, as well as 

minimizing threats to federally listed species (USAG-HI, 2010c).  Currently, there is an active washrack 

located near the BAAF and a second washrack was recently constructed at the BAX. 
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Recommended Mitigation 

Abide by established SOPs for control of invasive plants including inspecting and washing all military 

vehicles at washrack facilities prior to leaving PTA to minimize the spread of weeds, such as fountain 

grass, and animal (invertebrate) relocations, and other measures. 

Less Than Significant 

As mentioned earlier, training at the IPBC would be primarily dismounted, although some mounted 

training may occur in Strykers, HMMWVs, or Marine Corps Light Armored Vehicles (LAVs)71 but 

maneuvers would largely be limited to foot traffic.  Foot traffic would have less impact than the presence 

of large vehicles for tactical maneuvers.  In general, vehicles would remain on established roads or trails 

to avoid impacts on listed species.  The new access road to the IPBC would be sited to avoid known 

resources where necessary.  Fire potential would be very low at the IPBC given the sparse vegetation.  

Fuel monitors would be conducted every year to two years to assess for sparse trees and fountain grass 

(which catch fire easily).  By implementing these measures, the Army anticipates that impacts on general 

wildlife and their habitats, and vegetation would be considered less than significant. 

4.9.5 Alternative 2: IPBC at Charlie Circle 

Similar listed species and habitats were found at the Charlie Circle Alternative.  In addition, as described 

in Section 3.9.4.3, surveys of the Charlie Circle Alternative identified a patch of Spermolepis hawaiiensis.  

Impacts from construction and operation of the IPBC at the Charlie Circle Alternative and recommended 

mitigation measures would be similar to impacts and mitigation described for the Western Range Area 

Alternative, Section 4.9.4.  Figure 4.9-2 depicts the IPBC enhanced design in relation to listed plant 

species on Charlie Circle Alternative. 

The Charlie Circle Alternative would have a greater impact on the listed plant species, Spermolepis 

hawaiiensis, because approximately half of the 26 ac (11 ha) of this listed species would be in the IPBC 

footprint.  The following mitigation measure shall be implemented if the Army selects the Charlie Circle 

Alternative.  

 Mitigation Measure 6 (LP) 

If Spermolepsis hawaiiensis occurs within the UXO cleared area of the final IPBC design 

footprint, Army environmental personnel will compensate for their potential loss by collecting a 

sample of seeds prior to construction and broadcasting the seeds in an established Army out-

planting site.  Once the location for the IPBC is determined, if S. hawaiiensis occurs outside the 

UXO cleared area, no further conservation action for this species would be taken. 

                                                      

71 The LAV-25 is an eight-wheeled amphibious reconnaissance vehicle used by the Marine Corps, similar in size to 

the Stryker. 
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Figure 4.9-2.  IPBC design overlay on listed plant species at Charlie Circle Alternative 

4.9.6 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  Known listed plant species identified in the recent survey for 

Western Range Area Alternative would remain in the impact area.  However, no construction- or training-

related activities for the IPBC would occur to impacts federally listed species, vegetation, general wildlife 

and habitats, and the spread of invasive species.  There would be no impacts on biological resources from 

the No Action Alternative. 
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4.10 CULTURAL RESOURCES 

4.10.1 Impact Methodology 

For the proposed IPBC, USAG-P developed an APE for the IPBC that includes both alternatives and 

required infrastructure in order to assess effects on cultural resources as a result of the proposed 

undertaking (Figure 3.10-1).  The method for assessing potential impacts on cultural resources involves 

identifying sensitive cultural resources in the ROI, identifying project activities that could affect those 

resources, and assessing effects to those resources.   

4.10.2 Factors Considered For Determining Significance 

Section 106 of the NHPA requires federal agencies to consider the effects of their undertakings on 

properties listed on or eligible for listing in the National Register.  Pending formal evaluations, the Army 

treats all cultural resources as eligible for the National Register. 

An adverse effect on a historic property, as defined by the NHPA, is not necessarily a significant impact 

under NEPA.  While mitigation under the NHPA does not necessarily negate the adverse nature of an 

effect, mitigation measures under NEPA can reduce the significance of an impact.  NHPA and NEPA 

compliance are separate and parallel processes, and the standards and thresholds of the two acts are not 

precisely the same. 

Section 106 and its implementing regulations, 36 CFR 800, state that an undertaking has an effect on a 

historic property (i.e., National Register-eligible resource) when it could alter those characteristics of the 

property that qualify it for inclusion in the National Register.  An undertaking is considered to have an 

adverse effect on a historic property when it diminishes the integrity of the property’s location, design, 

setting, materials, workmanship, feeling, or association.  Under Section 106 adverse effects include, but 

are not limited to, the following: 

 Physical destruction, damage, or alteration of all or part of the property 

 Isolation of the property or alteration of the character of the property’s setting when that character 

contributes to the property’s qualifications for the National Register 

 Introduction of visual, audible, or atmospheric elements that are out of character with the property 

or changes that may alter its setting 

 Neglect of a property, resulting in its deterioration or destruction (also referred to as demolition 

by neglect) 

 Transfer, lease, or sale of a property without adequate provisions to protect its historic integrity. 

Native Hawaiian sites, including sacred sites, burials, and cultural items, whether or not they are 

considered eligible for the National Register, may also be protected under AIRFA, ARPA, NAGPRA or 

EO 13007.  Factors considered in determining whether an action would have a significant impact for 

NEPA purposes on cultural resources include whether its implementation would result in an adverse 

effect under Section 106, and the extent to which it would violate the provisions of AIRFA, ARPA, or 

NAGPRA.  Mitigation measures for other resource areas, such as clearing and detonating UXO, will be 

addressed under the provisions of the PA. 
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NHPA Section 106 Consultation 

The Army recognizes that the spiritual characteristics of the area are difficult to measure in terms of 

archaeology or the other scientific tools at our disposal.  The USAG-P initiated consultation with the 

SHPD and other consulting parties on the proposed IPBC alternatives on March 14, 2011.  Based on the 

density of archaeological sites identified in the Phase I survey, USAG-P determined that there would be 

an adverse effect.  

As part of the consultation efforts, the SHPD Archaeologist for the island of Hawai‘i visited the project 

area in January 2011; mitigations were discussed with SHPD archaeologists on November 2, 2011.  The 

OHA visited PTA and the APE on April 9 and 10, 2012.  The IPBC undertaking was introduced  to the 

PTA Cultural Advisory Committee (CAC) members on November 19, 2010, and updates on the 

undertaking were presented on January 14, 2011; March 25, 2011; July 15, 2011; September 16, 2011; 

December 2, 2011, January 20, 2012; April 20, 2012; and August 31, 2012.  The USAG-P released the 

draft PA and distributed it to 22 agencies and organizations in June 2012.  In addition, the USAG-P has 

held several meetings with representatives of SHPD, OHA, and other parties between May and December 

2012 and February 2013 to develop the PA outlining procedures the Army will follow for the 

construction and operation of the IPBC.  A copy of the draft PA is included in Appendix D.  USAG-P 

shall ensure that all NRHP determinations for cultural resources within the chosen alternative are 

completed prior to construction activities in the APE, and the remaining NRHP determinations for other 

cultural resources in the remainder of the APE will be completed within four years of signing the PA.   

USAG-P provided information about the project to the following NHO: the Aha Wahine, Au Puni o 

Hawai‘i, Brian Kaniela Nae‘ole Naauao, Flores-Case ‘Ohana, Council for Native Hawaiian 

Advancement, Hawai‘i Island Burial Council, the Hawai‘i Island District Council of Hawaiian Civic 

Clubs, Hui Huliau, Hui Kao‘o ‘Āina Ho‘opulapula, Hui Malama I Na Kupuna o Hawai‘i Nei, I Mua 

Group, Kahu Ku Mauna, Kanu o ka ‘Āina Learning ‘Ohana, La‘i ‘Opua 2020, Machado-Akana-Aona-

Namakaeha ‘Ohana, Maku‘u Farmers Association, Mauna Kea Anaina Hou, Na Ku‘auhau ‘o 

Kahiwakaneikopolei, Native Hawaiian Education Council, OHA, Office of Mauna Kea Management, 

‘Ohana Keaweamahi, ‘Ohana Kapu, ‘Ohana Kala‘i, Aloha ‘Aina Educational Center, and the Royal Order 

of Kamehameha, for which PTA has religious and cultural significance, and invited the NHOs to sign the 

PA as concurring parties. USAG-P also consulted with the PTA CAC, Hawai’i Volcanoes National Park 

(NPS), and the Kawaihae community regarding the effects of the Proposed Action on historic properties 

and invited them to participate in the development of the PA. 
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A summary of potential impacts on cultural resources is found at Table 4.10-1 below. 

Table 4.10-1.  Cultural Resources Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Physical destruction, damage or 

alteration to archaeological resources 
   

Modify or alter the historic character 

of a property 
   

Impacts on cultural items under 

NAGPRA 
  + 

Impacts on archaeological sites    

Deny access to archaeological sites    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.10.3 Alternative 1: IPBC at Western Range Area 

4.10.3.1 Construction Impacts 

Significant Impact 

Irreversible damage and loss to archaeological sites is anticipated due to the nature of the range, 

constraints of the topography, and the density of sites in the APE (Figure 4.10-1).  The extent of the lava 

tube system on the proposed range footprint is vast; some tubes may need to be collapsed to ensure the 

safety of construction workers on heavy equipment during construction and of Soldiers once the IPBC is 

completed.  Lava tubes that are close to the surface could collapse when encountered by heavy 

construction equipment, thereby jeopardizing the safety of the equipment operator.  Given the number of 

excavated pits found throughout the range it would be impossible to avoid loss of some of these features.  

It may also not be possible to avoid loss of some surface sites.  Irreversible impacts would occur to 

archaeological sites in the proposed IPBC footprint because of the potential loss of information about the 

past found in the lava tubes, surface sites, and excavated pits. 
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Figure 4.10-1.  IPBC design overlay on archaeological sites at the Western Range Area Alternative 

Significant Impact Mitigable to Less than Significant 

Construction of the IPBC would involve ground softening, grading site surfaces, excavating the 

subsurface, and moving heavy construction equipment (Figure 4.10-2).  All of these activities may result 

in direct destruction of or damage to archaeological resources.  For some lava tubes and archaeological 

features, action can be taken to avoid construction impacts including through range design (Figure 4.10-

3).   

  



Chapter 4 Environmental Consequences 

 

Final Environmental Impact Statement 4-56 

for the Construction and Operation of an IPBC at PTA 

The PA in Appendix D sets forth all mitigation measures agreed upon by the consulting parties.  These 

mitigation measures are hereby incorporated by reference in this Final EIS and the primary mitigation 

measures are set forth below. 

 USAG-P shall continue to consider avoidance of National Register eligible sites during the 

finalization of the IPBC design. 

 The USAG-P archaeologist will provide SHPD and consulting parties with a final list of historic 

properties to be avoided and protected by the IPBC design as well as those that will not be 

avoided in writing. 

 Once construction plans are finalized and prior to the beginning of the construction activities, 

USAG-P shall ensure that a pre-construction cultural resources survey of the project area is 

conducted.  The survey will ensure that no previously unidentified historic properties are within 

the project area.  USAG-P shall also ensure that site visits take place before range construction 

begins. 

 USAG-P shall implement a data recovery program on a sample of the affected historic properties 

when the determination is made that avoidance of these properties is not possible upon 

finalization of the IPBC design. 

 USAG-P will provide in-briefing materials to raise awareness of cultural and environmentally 

sensitive sites for all construction personnel.  Construction personnel shall contact the USAG-P 

Cultural Resources Section immediately upon encountering a previously unidentified lava tube.   

 Any artifacts or other material remains collected as a result of the above mitigation measures and 

stipulations of the PA shall be curated at the PTA curation facility, which meets the standards in 

36 CFR Part 76.  

 USAG-P shall provide an opportunity for the consulting parties to see the APE for the IPBC 

during the pre-construction activities and to see the completed IPBC before it goes live. 

 If human remains, associated and/or unassociated funerary objects, sacred objects, and/or objects 

of cultural patrimony (cultural items) are encountered by any employee (or contractor in the 

employ of ) USAG-P, USAG-HI or USARPAC during project implementation, all activity in the 

vicinity of the discovery will cease and USAG-P Cultural Resources Section will be contacted 

immediately.  USAG-P shall follow the stipulations under the PA.  Earth moving activity shall 

not resume until the USAG-P Archaeologist or USAG-HI Cultural Resources Manager advises 

that work may proceed. 

 If UXO is encountered, USAG-P will take steps to protect historic properties in the event that 

they are discovered within the blast radius of the UXO. 

 USAG-P shall install protective measures, such as fencing or Seibert stakes, around identified 

historic properties within 82 ft (25 m) of the construction footprint that are to be avoided in 

advance of the earth disturbing activities. 
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Figure 4.10-2.  Enlargement of the IPBC design overlay on archaeological sites at Western Range 

Area Alternative (western portion) 
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Figure 4.10-3.  Enlargement of the IPBC design overlay on archaeological sites at Western Range 

Area Alternative (eastern portion) 

No Impact   

No cultural items, as defined by NAGPRA, were identified during the Phase I and Phase II archaeological 

surveys conducted in the Western Range Area Alternative.   

4.10.3.2 Live-fire Training Impacts 

Significant Impact Mitigable to Less than Significant 

Ammunition rounds from small arms or from air-to-ground integration training on the IPBC could 

damage cultural resources resulting in a permanent loss of the resource.  Any visual flash or sound effects 

simulators used on the IPBC could ignite a wildfire that may result in permanent damage or loss of 

known sites.  Primary mitigation measures include: 

 USAG-P will continue to consider avoidance of National Register eligible sites during the 

finalization of the IPBC design 

 Establish individual range SOPs for exercises to avoid historic properties 

 USAG-P will develop a long-term operational monitoring program of three target arrays based on 

munitions type used at the target, at which effects of training activities on historic properties shall 

be evaluated.   
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4.10.3.3 Maneuver Training Impacts 

Less than Significant 

Training at the IPBC would be primarily dismounted, thereby limiting maneuver on the range to foot 

traffic.  Damage caused by foot traffic would cause considerably fewer impacts than damage by tactical 

vehicle maneuvers.  Any cultural resources within dismounted maneuver areas would be incorporated into 

training scenarios as culturally sensitive areas.  Vehicles would remain on established roads.  New access 

road(s) to the IPBC would be sited to avoid known resources where possible. 

4.10.4 Alternative 2: IPBC at Charlie Circle 

Impacts from construction and operation of the IPBC under this alternative would be similar to impacts 

and recommended mitigation described for Alternative 1: IPBC at Western Range Area, Section 4.10.3 

with one exception.  As detailed in Section 3.9.5.3, during the Phase I archaeological survey effort for 

Charlie Circle, the USAG-P Cultural Resources staff encountered a lava tube that contained human 

remains.  Selection of the Charlie Circle Alternative may result in a significant impact on these remains, 

unless the remains were repatriated after consultation under NAGPRA and a decision by USAG-P 

Commander.  Therefore, impacts on cultural items under NAGPRA would be considered a significant 

impact for this alternative.  Figure 4.10-4 shows archaeological sites at Charlie Circle relative to the IPBC 

design.

 

Figure 4.10-4.  IPBC design overlay on archaeological sites at Charlie Circle 
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4.10.5 No Action Alternative (No IPBC) 

Beneficial Impact  

Through surveys of the Western Range Area and Charlie Circle Alternatives’ APE, the USAG-P 

identified a number of cultural resources.  These are resources that are permanently in the Army’s 

inventory of known sites and must be managed accordingly.  The USAG-P will take these sites into 

consideration for future projects.  Therefore, this is considered a beneficial impact.   

4.11 HAZARDOUS WASTE/HAZARDOUS MATERIALS 

4.11.1 Impact Methodology  

The methods for assessing potential hazardous material and hazardous waste impacts are derived from the 

following observations: 

 Reviewing and evaluating the proposed project to identify the action’s potential to use hazardous 

or toxic substances or to generate hazardous waste 

 Comparing the location of proposed training activities with baseline data on known or potentially 

contaminated areas (i.e., potentially MEC/UXO-contaminated land) 

 Assessing the compliance of the proposed activity with applicable site specific hazardous material 

and hazardous waste management plans 

 Assessing the compliance of the proposed activity with applicable site specific SOPs and health 

and safety plans in order to avoid potential hazards 

 Using professional judgment to determine if any additional known or suspected potential 

hazardous material and hazardous waste impacts or concerns relate to the proposed project, based 

upon existing PTA operations and facilities. 

4.11.2 Factors Considered for Determining Significance 

Significant impacts were determined based upon the extent that implementation of the project proposed in 

this Final EIS would result in the following actions: 

 Expose military personnel or the public to areas potentially containing MEC/UXO 

 Contaminate soils or other media with lead from ammunition (soil contamination from munitions 

constituents are addressed in Sections 3.8 and 4.8 Geology and Soils) 

 Cause a spill or release of a hazardous substance, as defined by 40 CFR Part 302 (CERCLA), or 

Parts 110, 112, 116, and 117 (CWA); or increase the risk of accidental release (e.g., POLs) from 

vehicles, equipment, or training practices 

 Expose military personnel or the public to PCBs, Asbestos, or LBP 

 Generate increases in hazardous materials resulting in increased regulatory requirements over the 

long term or violating the standards established for the safe handling of herbicides and pesticides 

 Cause a release of pesticides or herbicides or potentially expose military personnel or the public 

to pesticides. 

The Army did not review some hazards that were reviewed in previous EISs covering actions at PTA; the 

actions and reasons are discussed below in Table 4.11-1. 
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Table 4.11-1.  Hazards Eliminated from Analysis 

Hazard Reason Hazard was Eliminated from Analysis 

Transportation of 

Ammunition 

The transportation of ammunition to/from PTA has been thoroughly 

assessed in past NEPA documentation.  The SBCT transformation Final 

EIS (U.S. Army and USACE, 2004) reviewed the transport of ammunition 

from Wheeler Army Airfield (O‘ahu) and Naval Magazine Lualualei 

(O‘ahu) to PTA via boat or helicopter reporting there have been no 

accidents involving the transportation of ammunition.  This EIS would not 

result in the use of different types of ammunition to train at PTA.  Units 

conducting their training on mission essential and required pre-deployment 

tasks at PTA will continue to do so in accordance with Army SOPs for the 

safe handling, packaging, and transportation of ammunition as outline in 

DA PAM 385-64.  Storage and transportation of ordnance will continue to 

be conducted in accordance with established DOT, DoD, and Army safety 

procedures (HQDA, 2011b).*  

Biomedical Wastes 

PTA has facilities that currently are licensed to handle and temporarily 

store biomedical wastes until they may be properly disposed of off the 

installation.  The proposed project does not involve additional storage, 

handling, or disposal of these wastes. 

Radon 

Radon occurs in low concentrations in the Hawaiian Islands and is not 

considered a specific risk at PTA.  Proposed facilities at PTA would not 

contain basements or areas where radon could accumulate (without proper 

ventilation) that could pose a health risk to employees or Soldiers at the 

installation. 

*Construction and operation of the IPBC would not involve shipment of additional munitions to PTA 
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Table 4.11-2 displays the overall anticipated impacts from implementing Proposed Action in this Final 

EIS, and also from the No Action Alternative. 

Table 4.11-2.  Hazardous Waste Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range Area Charlie Circle No Action 

Exposure to UXO    

Contaminate soils with lead from 

ammunition 
   

Cause a spill or release of a hazardous 

substance  
   

Exposure to lead, asbestos, or PCBs    

Cause a release of herbicides or pesticides     

Generate increases in hazardous materials     

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.11.3 Alternative 1: IPBC at Western Range Area 

4.11.3.1 Construction Impacts 

Significant Impact Mitigable to Less than Significant 

MEC/UXO 

The construction associated with the Proposed Action would involve the movement of soils in and around 

the impact area known to contain MEC/UXO.  Surface MEC/UXO has been confirmed by a surface 

inspection and survey of the Western Range Area Alternative (see Section 3.11.2.2).  If a decision is 

made to move forward with this alternative, construction would be preceded by Army-sponsored surface 

and subsurface clearance and if necessary, followed by ordnance health and safety monitoring during 

construction in order to reduce potential exposure and impacts.  Qualified EOD technicians would remove 

the MEC/UXO hazards from the Western Range Area Alternative, clearing it effectively prior to 

construction.  MEC/UXO surveys were accomplished in 33 ft (10 m) transects and therefore, the potential 

exists for unidentified or covered MEC/UXO to remain on the Western Range Area, to be encountered 

during construction or later during operation.  MEC/UXO presents a significant safety hazard that, as 

discussed in Section 4.11, may be mitigated through proper identification and reporting.  Figure 4.11-1 

depicts identified MEC/UXO at the Western Range Area Alternative. 
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Recommended Mitigation  

The Army would continue to educate Soldiers on how to identify MEC/UXO and the proper safety 

procedures for handling MEC/UXO.   

Recommended Mitigation  

Remove/destroy known MEC/UXO with a 20 ft (6.1 m) to 30 ft (9.1 m) buffer area surrounding the IPBC 

access road, ROCA, and IPBC trails, objectives, firing points, and targets.  The benefit would be to ensure 

construction worker and Soldier safety when operating within the IPBC footprint.   

 

Figure 4.11-1.  Identified MEC/UXO at the Western Range Area Alternative 
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Less than Significant 

Lead from Ammunition 

Construction activities at live-fire ranges would involve the movement of soil potentially contaminated 

with lead from ammunition.  Expended lead ammunition at PTA does not readily corrode.  Rather, it 

largely stays intact due to environmental conditions (semi-arid steppe conditions) and overall may not 

pose a significant health risk to workers exposed to expended lead ammunition.  In a 2002 soil study at 

PTA, samples containing high lead concentrations were detected at Ranges 9, 10, and 11, but no small 

arms live-fire ranges exist in the Western Range Area Alternative; therefore, lead from expended 

ammunition (including lead salts) is not anticipated in any quantities that could pose significant human 

health hazards.   

POLs/Hazardous Materials Management 

Construction vehicles operating in the proposed IPBC area pose potentially adverse impacts related to 

POL spills.  Construction at PTA would pose short-term adverse impacts related to POL usage and 

potential spills.  Proper control, handling, reporting, and response to spills is highly encouraged at PTA 

and response measures are written into PTA SOPs and Regulations.  The implementation of safety 

briefings for contractors, including following guidelines of USAG-HI Regulation 200-4, PTA’s External 

Standard Operational Procedures (Annex G(5)c), following the procedures outlined for responding to 

POL spills and proper reporting, would ensure quick and effective responses to spills and reduces the 

potential impact from contamination to less than significant.   

Pesticides 

The construction of an IPBC in the Western Range Area Alternative would increase pesticide/herbicide 

usage in this area in order to control pests and fire hazards (by reducing fuels that could easily be ignited), 

and to control invasive plant species.  Storage for additional materials would continue to be provided in 

the Cantonment Area.  The application of these materials, while it would increase accumulation within 

the IPBC may not result in significant impacts, provided proper procedures are followed for application 

and handling in accordance with manufacturer guidelines.  Therefore, the impacts from further 

contamination and impacts on human health from exposures to these materials would be less than 

significant.  

No Impact 

LBP/Asbestos/PCBs 

No structures are present in the Western Range Area Alternative that requires demolition; the area is 

devoid of any buildings presently.  Therefore, no structures containing LBP or asbestos are present.  

There are no historical activities in the Western Range Area Alternative that would have introduced PCBs 

to the environment. 
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4.11.3.2 Live-fire Training Impacts 

Significant Impact Mitigable to Less than Significant 

Lead from Ammunition 

The USACE Engineer Research and Development Center reported in an EA (TR-07-11, 2007) that as a 

projectile (e.g., lead bullets) ejects through the bore hole of the end of a weapon (fired towards a target), 

the bore of the weapon may scour copper and/or lead from the projectile, resulting in a very small amount 

of copper and/or lead to be first airborne, and then deposited at the point where the weapon was fired.  In 

addition, projectile fragments are made at the point of impact.  The National Institute for Occupational 

Safety and Health (NIOSH), in Publication 76-130, reports that without proper ventilation and design 

criteria, indoor ranges present health hazards, chiefly in the form of lead poisoning.   

Ammunition would continue to be expended in the live-fire areas into the foreseeable future and 

introduce additional lead into approved areas at PTA.  Because lead, like other munitions, does not 

readily migrate from live-fire ranges at PTA, the impact on surrounding areas would be minimal, and 

there is no anticipated impact to off-post lands and environmental media.  Additionally, hazards posed to 

Soldiers and other users of the proposed IPBC (such as maintenance workers, ITAM personnel, planners, 

etc.) from live-fire training, while quite hazardous in nature, would be minimized by continuing to follow 

proper safety protocols established by the Army and PTA SOPs.  SDZs are established per the exercise 

and type of weapons/ammunition to be fired during training. 

The addition of an IPBC on the Western Range Area Alternative would introduce lead from small arms 

ammunition.  Although the soils here have not been sampled like other areas of the range, and therefore 

have not been fully characterized, it is expected that properties of soils at the Western Range Area 

Alternative would be similar to soils elsewhere within the impact area.  Greater discussion on this is 

offered in Section 3.8 Geology and Soils.   

Taking this into consideration, the potential for lead hazards to accumulate and cause health concerns to 

users and workers at the IPBC could be mitigated to a level of less than significant.   

At many training ranges, earthen berms are used to stop projectiles that are expected to contain significant 

quantities of lead and potentially MEC/UXO.  According to the USACE Design Guide for an IPBC 

standard design target berms are not recommended for simulation of battlefield conditions, as it trains 

Soldiers to identify target berms rather than the enemy (USACE, 2004a).  Under these circumstances the 

general impact area would serve as an ammunition collection point for all ammunition fired down range.  

To avoid lead accumulation in high concentration and environmental contamination, the Army 

implements several OMA procedures, design specifications, and BMPs.  These ensure safety and prevent 

lead contamination.  The measures and BMPs reduce the risk associated with lead contamination to less 

than significant.  

Unused ammunition is stored at PTA in temporary holding facilities (igloos) or holding areas for the 

purpose of safety and security.  At the completion of a deployment to PTA, any unused ammunition is 

safely transported back to O‘ahu for storage.  Permanent storage of ammunition is not authorized at PTA. 
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Recommended Mitigation  

Continue to implement regular range clearance and maintenance at the IPBC in accordance with PTA 

External SOP. 

Recommended Mitigation  

Implement measures such as, but not limited to, proper soil and erosion control, proper ventilation to 

ensure both indoor and outdoor air quality, bullet absorbing designs, and lead decontamination 

procedures.  The Army could conduct monitoring and additional studies to characterize better the 

potential hazards from lead contamination or other munitions constituents; and if necessary, take remedial 

action.  

4.11.3.3 Maneuver Training Impacts 

Significant Impact Mitigable to Less than Significant 

MEC/UXO 

Dudded munitions, per AR 385-64, are required to be fired into an ordnance impact area and not onto 

ranges where Soldiers maneuver.  No new explosives ammunitions will be fired into the IPBC area where 

Soldiers will train.  Nevertheless, Soldiers maneuvering through the IPBC on foot (dismounted), or within 

the IPBC on vehicles, may encounter MEC/UXO.  Decades of use at PTA have resulted in MEC/UXO 

contamination throughout the General Range Area, but primarily in the impact area.  Although the 

likelihood that MEC/UXO would be encountered within the footprint of the IPBC is minimized through 

MEC/UXO identification and GPS tagging for clearance (during a 2010 MEC/UXO survey), 

encountering MEC/UXO would still present a significant hazard.  Proper identification and prompt 

reporting of MEC/UXO sightings would reduce this potentially significant impact to less than significant. 

Recommended Mitigation 

The Army would continue to educate Soldiers on how to identify MEC/UXO and the proper safety 

procedures for handling MEC/UXO.   

Less than Significant 

Petroleum, Oils, and Lubricants, and Storage Tanks 

Providing that proper procedures for handling hazardous materials and appropriate measures of response 

and reporting are followed in accordance with PTA External SOPs (USAG-HI, 2008), then the accidental 

release of these materials at the Western Range Area Alternative would result in less than significant 

impacts on the soil media there (see 4.11.4.3). 
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4.11.4 Alternative 2: IPBC at Charlie Circle 

Given that the Proposed Action would be the same for the Charlie Circle and Western Range Area 

Alternatives, considerable land area is shared with the Western Range Area, and environmental 

conditions there are shared, it is reasonable to assume that the potential impacts from constructing and 

operating the IPBC at Charlie Circle Alternative would result in similar impacts and mitigation measures 

as identified in Section 4.11.3.  Figure 4.11-2 depicts identified MEC/UXO at the Charlie Circle 

Alternative. 

4.11.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be implemented or constructed.  The 

installation would remain in its current condition.  There would be no risk of introducing hazardous 

materials and/or hazardous waste from any construction-related or training-related activities at this time.  

 

Figure 4.11-2.  Identified MEC/UXO at the Charlie Circle Alternative 
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4.12 DEPLETED URANIUM 

4.12.1 Impact Methodology 

As stated in Section 3.12, “…based on what is currently known of DU at PTA, no adverse human health 

impacts are likely to occur as a result of exposure to the uranium present in the soils at the installation.”  

The shipping records indicate that 714 M1 Spotting Rounds were delivered to Hawai’i and there is no 

reason to believe there was more than that.  The Army does not know the exact number fired at each 

location; however, the Army does know that up to 714 rounds were fired in Hawai’i for training at PTA 

and Schofield Barracks.  The rounds were split for usage at PTA and Schofield Barracks and were fired 

into the impact areas.  

DU is approximately twice as dense as lead.  Studies have determined that DU tends to remain in the 

immediate area that it was deposited.  Re-suspension is primarily due to particle size rather than particle 

density or chemical form.  The chance that aerosolized particles in areas adjacent to where would 

currently remain available for exposure on the surface or re-suspended from construction activities in any 

quantities that could pose an unnecessary health risks remains low. 

The methods for assessing potential hazards from DU at PTA include the following, which are discussed 

in more detail in Section 3.12.3.1: 

 Conducted archived literature searches for historical use of DU-containing munitions items (i.e., 

M101 spotting Round for the Davy Crockett weapons system) (PTA impact area-wide 

assessment). 

 Conducted aerial surveillance of the PTA impact area, searching for visual confirmation of use of 

the Davy Crockett weapons system (i.e., pistons) 

 Conducted ground reconnaissance of areas that the fly-over surveillance reported having 

sightings of pistons from the Davy Crockett weapons system 

 Estimated likely firing points and points of impact from use of the M101 Spotting Round based 

on visual evidence of past use (i.e., locations of pistons) 

 Conducted soils sampling and characterization of suspected areas of impact of the M101 Spotting 

Round 

 Evaluated air samples over a one year period of time taken from three locations of PTA’s border, 

to assess the occurrence of uranium in suspended particulates (Airborne Uranium Study) 

 Prepared a Health Risk Assessment for receptors at/near PTA, based upon the results of PTA DU 

studies and exposure pathways, to evaluate the potential risks of exposure to DU when compared 

to WHO and ATSDR exposure guidelines. 

Additionally, MEC/UXO survey teams trained in the identification of DU-containing munitions 

components surveyed the Western Range Area IPBC and Charlie Circle alternative locations in support of 

the Cultural Resources inventory survey and Biological Resources survey for federally listed species.  No 

DU-containing munitions were found during these surveys. 
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4.12.2 Factors Considered for Determining Significance 

Factors considered in determining whether an alternative would have a significant impact include the 

extent or degree to which its implementation would result in causing an unnecessary risk to human health 

or safety by exposure to DU beyond the maximum exposure or radiological dosing limits.  Significant 

impacts were determined based upon the risk that receptors would be exposed to DU exceeding the 

acceptable risk range that the EPA considers safe (10-6 to 10-4 millirems/yr). 

Table 4.12-1 summarizes the potential impacts from exposure to DU as a result of implementing 

Proposed Action at PTA. 

Table 4.12-1.  Depleted Uranium Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Risk of exceeding regulatory 

exposure limits  
   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.12.3 Alternative 1: IPBC at Western Range Area 

4.12.3.1 Construction 

No Impact 

Extensive searches of historical records and known capabilities and policies concerning the Davy 

Crockett weapons system have provided the Army with a high probability of understanding where usage 

of that system could have occurred historically at PTA.  No evidence suggests that DU-containing 

munitions were used or fell in the Western Range Area Alternative.  Furthermore, there is no evidence to 

suggest that DU exists in soils in the Western Range Area Alternative in any measurable quantities that 

could pose a human health risk to users or caretakers of the IPBC.  The nearest use of the Davy Crockett 

system was over 4 mi (6 km) away.  Figure 4.12-1 depicts the Radiological Control Area (RCA) buffer at 

the PTA impact area in relation to the Western Range Area Alternative. 
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Figure 4.12-1.  DU RCA buffer and surface danger zones at the PTA impact area in relation to the 

Western Range Area and Charlie Circle Alternatives 
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Uranium in soils would be most associated with naturally occurring uranium.  The Army demonstrated 

through limited soil samples that DU does not exist in soils even in close proximity to where surveyors 

identified DU fragments.  Air sampling in 2009 from monitoring stations near the installation boundary 

(including near the Cantonment Area) confirmed that, for most samples, isotopes of uranium (234U and 
235

U) were undetectable and therefore, not present in measurable quantities and well below standards 

established by WHO and the ATSDR.  While few other samples demonstrated higher levels of uranium 

isotopes, the levels were not within reportable limits and well below internationally recognized standards 

that would validate a human health risk or complete an exposure pathway for off-post receptors Given the 

results of soil samples in areas where the Davy Crockett system was used, it is highly unlikely that DU-

contaminated soils would be found in the Western Range Area. 

Construction of the proposed IPBC would take about two years.  Given that the maximum dose a 

construction worker could experience is well below EPA acceptable limits over a three year time period, 

coupled with the extremely low risk of exposure in the Western Range Area, construction workers 

operating on two year (or less) projects would not approach exposure limits or dosing limits (for gamma) 

under normal working conditions. 

4.12.3.2 Live-fire Training Impacts 

No Impact 

For the DU at PTA to aerosolize and become inhalable or ingestible, it would need to be exposed to very 

high heat.  Live-fire at the IPBC will not affect the areas that are suspected of having DU-containing 

munitions, as seen in Figure 4.12-1.  Therefore no apparent risk would occur from operating the proposed 

IPBC in the Western Range Area Alternative. 

4.12.3.3 Maneuver Training Impacts  

No Impact 

Vehicle exposure to DU was considered in the Baseline Human Health Risk Assessment (CABRERA, 

2010) and factored into exposure variables for receptors that could experience complete exposure 

pathways at PTA.  The hazard would exist through radiation (gamma) contact (or dosing) with receptors, 

with Soldiers and construction site workers having the highest exposure rates among potential receptors.  

Given the very low exposure limits even for Soldiers and construction site workers operating on an area 

containing DU, the potential for chronic health effects from exposure to DU is extremely low (almost 

non-existent).  The IPBC alternatives are not know to contain DU (Figure 4.12-1).  Based on what is 

currently known of DU at PTA, and specifically the Western Range Area Alternative, no adverse human 

health impacts are likely to occur as a result of exposure to the uranium present in the soils at the 

installation. 

4.12.4 Alternative 2: IPBC at Charlie Circle 

Impacts at the proposed IPBC at Charlie Circle would be similar to those described in Section 4.12.3 for 

the Western Range Area Alternative.  Figure 4.12-1 depicts the RCA buffer at the PTA impact area in 

relation to Charlie Circle Alternative. 
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4.12.5 No Action Alternative (No IPBC) 

No Impact 

Existing conditions would remain unchanged under the No Action Alternative.  There is no evidence to 

suggest that a risk exists.  

4.13 SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE   

4.13.1 Impact Methodology 

In order to analyze the effects on socioeconomic resources in the ROI, an Economic Impacts Forecast 

Model (EIFS) was used that allows for the evaluation of the significance of the impact to the ROI.  The 

model analyzed the impact of the expenditures associated with the IPBC and was run using total 

expenditures associated with IPBC.  The result of construction spending in the ROI was examined for 

both direct and indirect effects.  Direct effects include employment and the salaries that employment 

provides to construction workers.  Indirect effects are the effect of those salaries and associated spending 

on the larger economy in the ROI.  Subsequent changes in local economic activity are computed as the 

product of initial changes in sales volume, either as increase or decrease, and a local impact multiplier.  In 

total, the model examines changes in sales volume, income, employment, and population in the ROI, 

accounting for the direct and indirect effects of the action.  Appendix H discusses this methodology in 

more detail and presents the model input and output tables developed for this analysis. 

To determine the historical range of economic variation, the model calculated a rational threshold value 

(RTV) profile for the ROI.  This analytical process uses historical data for the ROI and calculates 

fluctuations in sales volume, income, employment, and population patterns.  The historical extremes for 

the ROI become the thresholds of significance (i.e., the RTVs) for social and economic change.  If the 

estimated effect of an action falls above the positive RTV or below the negative RTV, the effect is 

considered to be significant (see below).  

4.13.2 Factors Considered for Determining Significance  

Thresholds of significance were determined for each resource area.  Factors considered in determining a 

significant impact on socioeconomics include the extent or degree to which its implementation would 

result in the following: 

 Disproportionate environmental economic, social or health impacts on minority or low-income 

populations (environmental justice) 

 Impact on economic activity, to include input or loss of economic activity to the local region that 

exceeds the RTV; adverse effect the unemployment rate for the county; change in total income or 

business volume; affect the local housing market and vacancy rates, particularly with respect to 

the availability of affordable housing; and loss of employment near the project site either in the 

short- or long-term 

 Disproportionately endanger children in areas on or near the project site. 
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Table 4.13-1 provides a summary of the potential socioeconomic impacts. 

Table 4.13-1.  Socioeconomics Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range Area Charlie Circle No Action 

Impact on economic activity  +  +  

Protection of children    

Environmental justice concerns    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.13.3 Alternatives 1 and 2: IPBC Construction and Operation 

Beneficial Impacts 

Construction costs associated with the development of the proposed IPBC are estimated at approximately 

$30 million.   

 Employment 

There would be a slight increase in short-term construction-related jobs for the development of 

the proposed IPBC.  Construction activities for the project would result in temporary increases in 

employment over the course of two years.  Subsequent indirect effects would be produced by 

increased spending by construction employees.  Increased construction employment in Hawai‘i 

County would be temporary and less than significant.  Long-term minor beneficial impacts would 

be expected as well.  For example, the proposed IPBC may result in the employment of up to 

three individuals (contractors) to aid the Army in operating the range facilities there.   

 Income 

Changes in income represent the wage and salary payments made to construction workers, 

primarily during construction activities for the IPBC project.  The Proposed Action would only 

temporarily increase total annual income of Hawai‘i County for contracted construction workers 

and other skilled labor working on specific projects. 

The prospective increases in local employment would be beneficial to the ROI; however, the increase 

would not produce any significant beneficial effects to long-term economic development.  The resulting 

impact on sales and economic development from implementing the IPBC at PTA would be less than 

significant.  The model inputs and outputs are available in Appendix H. 
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No Impact 

There would be no relocation of personnel associated with the proposed IPBC.  No new personnel and 

accompanying salaries were included in the model to determine the impacts on the ROI.  In addition, 

there were no changes to the ROI as a result of the proposed IPBC as all activities are proposed to take 

place within PTA at Hawaiʻi County.   

There would be no changes to demographics as no staff or personnel would be stationed at PTA.  There 

would be no changes to the ROI and no expected change to the overall demographic composition. 

There would be no significant effects on housing resulting from the proposed IPBC.  Personnel would not 

be relocated, and there would not be an increased demand for housing within the ROI. 

There would be no significant effect on public services resulting from the proposed IPBC, as no in-

migration to the ROI is expected.  There is no direct increase in population.  There would be no 

significant additional burden expected on schools, hospitals, fire and rescue services, and police services. 

There would be no disproportionately high and adverse impacts on low-income or minority groups from 

construction and operation of the IPBC.  All construction activities for the proposed IPBC would occur 

within the boundaries of the PTA impact area.  Poverty in the CCDs surrounding PTA declined between 

2000 and 2009, and remains at or below the state level.   

4.13.4 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  There would be no impacts on socioeconomic resources from 

construction-related activities.  There would be no impacts on socioeconomic resources from the No 

Action Alternative. 

4.14 PUBLIC SERVICES AND UTILITIES 

4.14.1  Impact Methodology 

The Army did not address a disruption in public services that could result from increased, sustained 

demand beyond the capacity of service providers, as it has done in prior EISs.  Prior actions at PTA 

demonstrated that training increases would result in less than significant impacts on the public services 

that are shared with the military (i.e., solid waste disposal, electricity, water usage, emergency medical).  

The HAMET EA (USAG-HI, 2011b) reported that the proposed increase in training activities could 

increase the demand for public services; however current public services at PTA were adequate to 

accommodate such an increase.  The SBCT transformation Final EIS (U.S. Army and USACE, 2004) 

found that additional building space and facilities and any training increases at PTA would increase 

demand on utilities and services; however, additional utilities would be provided for projects requiring 

increased capacity and that existing systems would have adequate capacity for these projects and training.  

For this EIS, no additional Army units would come to PTA to conduct their training on mission essential 

and pre-deployment tasks.   
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4.14.2 Factors Considered for Determining Significance   

Factors considered in determining if an alternative would have a significant impact on utilities include the 

extent or degree to which its implementation would result in the following: 

 Require a public utility service provider or emergency services provider to act beyond their 

capacity to the point that substantial expansion, additional facilities, or increased staffing levels 

would be necessary 

 Generate additional quantities of stormwater runoff that could not be disposed of by the existing 

drainage system. 

Only a temporary increase in solid waste creation (from construction) would occur from implementing the 

Proposed Action.  The impacts from overall power usage, water usage, and emergency medical have been 

analyzed in prior NEPA documentation.  An overall improvement is anticipated in electricity usage and 

water usage from building more energy efficient, sustainable systems than what exists today (Table 4.14-

1).  

Table 4.14-1.  Public Services and Utilities Impact Summary 

Significance Criteria 

Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Impacts capacity of public 

utility or service providers 
 -   -   

Impacts to existing drainage 

system 
   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.14.3 Alternative 1: IPBC at Western Range Area 

Demand on the power grid system caused by the proposed IPBC would not significantly contribute to 

capacity issues on the installation’s power generation and/or distribution capability.  Wastewater would 

continue to be handled following current procedures.  The proposed IPBC would require portable latrines, 

placing only a slightly greater demand on the need for contract services to dispose of waste products off 

the installation.   

The proposed IPBC would generate an increase in construction and demolition waste during the 

construction phase of the project.  The facilities to be constructed would generate construction and 

demolition waste that could reduce the useful life of the landfill, but this reduction should be negligible.   
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No utilities exist at the Western Range Area IPBC location; the nearest existing range is the currently-

inactive Training Area 23.  Utilities for the IPBC would tie into existing utilities running from the MPRC 

Road.  Additionally, the Western Range Area Alternative is underutilized and presently, training does not 

occur there.  While emergency services cover this portion of the impact area, historically there has not 

been a frequent reason to respond to emergencies in this area. 

Less than Significant 

The IPBC requires energy to operate targets that would be dynamic and automated, either fully mobile 

with a range of movement, or capable of being raised and lowered.  Total demand placed on the electrical 

system from the proposed IPBC would increase slightly, but would remain within the capacity of the 

electrical grid to accommodate the IPBC operations.  

Construction of the IPBC would generate a short-term increase in solid waste resulting from construction.  

Operation of the IPBC would result in a minor increase in solid waste generation as maintenance would 

be required over time.  The increase in solid waste generation would be within the capacity of the existing 

municipal solid waste management system, and there would be no significant impacts as a result of 

constructing the IPBC at the Western Range alternative.   

Construction and operation of the IPBC would require the installation of portable latrines, requiring 

contractors to remove the systems for treatment and disposal on a regular basis.  There would be no 

generation of wastewater as a result of the IPBC.  Contracts for portable latrines would be required.  

Construction and operation of an IPBC in this part of the impact area could result in the collapse of lava 

tubes or encountering MEC/UXO, both of which would potentially require an emergency response.  

There is potential for a slight increase in demand on emergency services responding to this area.  The use 

of safe equipment, coupled with design features that minimize the potential for accidents and fire ignition, 

would have a less than significant impact on demand of these services at this area, overall.  Section 3.15 

Wildfires examines the potential for wildfires to occur and places a significant but mitigable to less than 

significant impact from wildfire ignition and the resulting damage.  That is somewhat different than the 

overall ability or capacity that the installation would have to respond to such emergencies, which is 

evaluated in this section. 

No Impact 

Water demand, as evaluated in prior NEPA documentation (Army, 2009a), is cyclical and is proportionate 

with the amount of training occurring at PTA.  The HAMET EA (USAG-HI, 2011b) found that increased 

training maneuvers could increase the demand for potable water at PTA, but there would not be a 

significant adverse impact on the potable water supply system.  For the proposed IPBC, water supplied to 

the range would be brought in by truck; no wells or distribution lines would be required. 

The Proposed Action would not increase Army Soldiers/units training at the installation; therefore, there 

would be no additional demand on water use at the IPBC than that indicated from previous analysis.   
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Increased dwell time for Soldiers permanently stationed in Hawai‘i could mean that all units would 

resume their  training on mission essential and required pre-deployment tasks METL training at PTA.  

This may place some additional demand on outside (outside PTA) emergency medical services over what 

has been seen since 2001 when units began deploying overseas.  Because overall quality of training and 

training equipment has improved since 2001, Soldier safety has also improved; therefore, the demand on 

public emergency medical services is anticipated to be less than significant.  The demand on PTA MPs 

and PTA FD staffs would be commensurate with the level of training at PTA.   

4.14.4 Alternative 2: IPBC at Charlie Circle 

The Charlie Circle Alternative is located in close proximity to the Western Range Area Alternative, and 

partially overlaps that site.  Utilities would connect to the Charlie Circle site directly from Charlie Circle 

Road.  Emergency medical services would also extend to this area similar to the Western Range Area 

Alternative. 

4.14.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the IPBC would not be built.  There would be no increased demand for 

utilities or emergency services because the military would continue to use existing facilities to meet its 

training needs.  The No Action Alternative would have no impact on utilities at PTA.  

4.15 WILDFIRES 

4.15.1 Impact Methodology 

Limited fire history files for PTA are available as the installation follows the disposition of records 

guidance in the Modern Army Recordkeeping System (USARHAW and 25th ID, 2003) guidance to 

destroy manual records after five years.  As a result, limited historical wildfire records are available to 

compare wildfire incidences from previous training to the proposed training.  To provide historical 

wildfire data, the following documents were used as the primary sources of information: 

 Integrated Wildland Fire Management Plan, O‘ahu and PTA (HQDA, 2006) 

 Integrated Natural Resources Management Plan and EA/Finding of No Significant Impact (FNSI) 

2002–2006 PTA (Stout et al., 2006) 

 Final EIS, Permanent Stationing of the 2/25th SBCT (U.S. Army and USACE, 2008a) 

 Final EIS, Military Training Activities at MMR, Hawai‘i, (USAEC, 2009b). 

Based on the wildfire information provided by these documents and on previous Army training activities 

at PTA, the likelihood of starting a wildfire by implementing the Proposed Action was assessed.  The 

following issues influence wildfire ignition: 

 Frequency, timing, and location of training activities 

 Type of weapons used during training 

 Implementation of the IWFMP 

 Vegetative composition. 
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Potential direct impacts from wildfires include damage to biological and cultural resources and 

impairment of air quality.  Indirect impacts from wildfires include increased soil erosion rates due to 

removal of vegetation from the land and reduced water quality from water running over land cleared by 

fire.  Wildfires could occur from the ignition and spread of a wildfire, either from training activities or the 

re-ignition of a fire thought to be extinguished.  Because it is possible for many fires to affect a relatively 

limited area (resulting in limited impacts), or for a wildfire to affect a large area (resulting in many 

impacts), the frequency of wildfires is not used as a means for assessing the impacts of wildfires.  Instead, 

the potential for wildfire ignition is used as the criterion for assessing wildfire impacts. 

This methodology assumes no white phosphorus would be used during training and that vegetation 

management would continue to take place at PTA.  Vegetation management is used to prevent the spread 

of a fire by creating firebreaks and to control the abundance of highly flammable plants to prevent fires 

from easily igniting.  Conducting prescribed burns, mowing, and applying herbicides are all vegetation 

management techniques.   

In general, smoking by Soldiers is permitted only in the administration area, bivouac sites, or other 

designated areas.  In the event of a fire at any location, training activities are stopped immediately and the 

unit takes all appropriate actions to put out the fire. 

4.15.2 Factors Considered for Determining Significance  

Factors considered in determining significance of wildfire ignition potential include the following: 

 High probability of increasing the frequency and intensity of wildfires, especially in protected 

ecological areas. 

Table 4.15-1.  Wildfires Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range 

Area 
Charlie Circle No Action 

Wildfire Ignition    

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.15.3 Alternative 1: IPBC at Western Range Area 

4.15.3.1 Construction Impacts 

Significant Impacts Mitigable to Less than Significant 

The proposed IPBC would be constructed in a largely undisturbed environment (mostly still in its natural 

state dominated by native species) within the PTA impact area.  Site clearing and grading for construction 

of the proposed IPBC would expose lava flow areas and soils to enhanced erosion by water or wind and 

increase the potential to introduce invasive species.  The spread of invasive plants or noxious weeds 

increases the potential of wildfires.  There may be an increase in wildfire potential as a result of possible 

ignition sources, such as catalytic converters and sparks associated with construction vehicles and 

machinery.  Impacts on wildfire potential from construction in the Western Range Area Alternative may 

occur based on the vegetation present.  The Western Range Area Alternative predominantly consists of 

Subalpine Open Treelands and Low Shrub; this vegetative community has the potential of having dense 

shrubs, which can carry a fire.  Furthermore, any invasive plants present in this area, such as fountain 

grass, have the ability to spread fire.  Wildfires can impact vegetation, wildlife habitats, and cultural 

resources.  The impacts would be considered less than significant based on established firefighting SOPs 

to mitigate and prevent wildfires in the area.  Measures to reduce wildfire potential are discussed below. 

Recommended Mitigation 

Continue to implement established firefighting SOPs to mitigate and prevent wildfires in the area. 

Mitigation Measure 1 

The Army will adhere to the fire threat minimization measures in the most recent versions of the IWFMP 

(currently, 2003) for the IPBC.  

Mitigation Measure 2 

The Army will implement a system of fuel monitoring corridors (FMCs) to monitor and manage fuels 

adjacent to the IPBC; new FMCs will be developed and maintained according to the specifics detailed in 

the January 2013 BO to reduce fuel loads and minimize wildland fire. 

4.15.3.2 Live-fire Training Impacts 

Significant Impact Mitigable to Less Than Significant 

Live-fire training activities have the potential of causing wildfires due to the weapons fired, detonation of 

munitions, use of welding torches during maintenance activities, vehicle engines, and other training-

related activities.  Live-fire training could destroy habitat for wildlife or increase incidental mortality to 

wildlife from potential increases in wildfire.  Wildfires also have the potential to displace various wildlife 

species.  As mentioned in the Biological Resources (Section 4.9), potential wildfires caused by live-fire 

training activities within the General Range Area could result in short- and long-term impacts on listed 

species.   
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In addition, wildfires caused by live-fire training activities could remove large areas of vegetation that 

normally protect soil from erosion by slowing surface runoff, intercepting raindrops before they reach the 

soil surface, and anchoring the soil with roots.  Vegetation removal resulting from wildfires could result 

in increased soil erosion by water and wind, indirectly causing large scale removal and re-deposition of 

soils, gullying, or unstable slopes in areas of steep slopes and rapid runoff.  Although wildfires, 

particularly grass fires, could occur at PTA, the effects on soil loss would be localized because much of 

the land contains shallow soil or exposed rock outcrops.  Removing grassland vegetation by fire would 

temporarily expose soils to increased water erosion and wind erosion.  Many areas with soils on PTA are 

somewhat protected from water erosion because they are surrounded by rock outcrops.   

Small arms live-fire would be directed at targetry.  Wildfires resulting from live-fire training activities at 

the IPBC would be minimized through regular range maintenance procedures.  The Western Range Area 

Alternative predominantly consists of Subalpine Open Treelands and Low Shrub, which has the potential 

to carry a fire.  Measures to reduce wildfire potential from live-fire training activities are the same as 

those described under Section 4.15.3.1.  Live-fire training impacts from activities within the Western 

Range Area Alternative could potentially result in an increase / frequency of wildfires, which could 

impact listed species and cultural resources.  The proposed IPBC would be constructed in a largely 

undisturbed environment (mostly still in its natural state dominated by native species) within the PTA 

impact area.  It is assumed that the majority of wildlife species would temporarily leave the area during 

periods of loud noise and disturbance, but may return later. 

Due to the presence of listed plant species within the Western Range Area Alternative, Section 7 formal 

consultation was initiated and completed with the USFWS, as discussed in Biological Resources (Section 

4.9).  Consultation with the Hawai‘i ACHP, SHPD and other consulting parties for culturally significant 

areas within Alternative 1: IPBC at Western Range Area and Alternative 2: Charlie Circle is summarized 

in the PA, which is provided in Appendix D and discussed in Cultural Resources (Section 4.10). 

In addition to the above mitigation measures to minimize potential wildfire impacts from the Proposed 

Action, the following mitigation measure, described in full in the January 2013 BO, will be implemented 

to reduce impacts from live-fire training. 

Mitigation Measure 3 

Standards of 20% total aerial cover over the 328 ft (99 m) wide FMC or those of the 148 ft (45 m) wide 

fuels management alternative must be met for live-fire training to occur. 

Recommended Mitigation  

The Army would continue to educate Soldiers.  
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4.15.3.3 Maneuver Training Impacts  

Less than Significant 

Vehicle use at the proposed IPBC would be limited to the roads accessing the Western Range Area 

Alternative and the access roads of the proposed IPBC.  Training at the proposed IPBC would be 

primarily dismounted, thereby minimizing erosive effects of training and reduced potential for wildfires. 

4.15.4 Alternative 2: IPBC at Charlie Circle 

Wildfire impacts from the proposed IPBC construction and operation at the Charlie Circle Alternative 

would be similar to those described for the Western Range Area Alternative (Section 4.15.3). 

4.15.5  No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  Vegetation management would continue to take place at PTA 

as would maintenance of fire breaks.  There would be no risk of wildfires occurring or other related 

impacts from construction- or training-related activities as none would occur.  There would be no impacts 

on wildfires from the No Action Alternative. 

4.16 SUSTAINABILITY 

4.16.1 Impact Methodology 

The analysis of impacts of the Proposed Action with respect to sustainability is based primarily on a 

qualitative review.   

In September 2011, the DOE FEMP completed a NZEI assessment for PTA identifying the current energy 

usage from all on-site buildings and facilities, and fleet vehicles; water usage; GHG emissions; and waste 

production.  This assessment served as the baseline to qualitatively review the potential impacts of the 

proposed IPBC project for sustainability, such as water, energy, waste production, fuel consumption, and 

GHG emissions.  Section 4.4 provides the potential impacts on air quality from GHG emissions in terms 

of emissions associated with the activities to construct the IPBC facilities at the two site-specific project 

alternative locations. 

Sustainability impacts may include beneficial impacts such as reduced energy consumption based on the 

installation of energy efficient systems (e.g., Heating, Ventilating, and Air Conditioning (HVAC)) and 

construction of new facilities or renovation of existing buildings designed to achieve energy efficiency by 

reducing electrical loads and water and energy usage, in accordance with EO 13514.  
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4.16.2 Factors Considered for Determining Significance  

Factors considered in determining whether each project would have a significant impact include the 

extent or degree to which its implementation of a project would result in: 

 Substantial increase in sustainability resources, such as energy and water use, waste production, 

fuel consumption, and GHG emissions levels. 

Table 4-16.1 summarizes the potential impacts for sustainability as a result of implementing the Proposed 

Action at PTA. 

Table 4.16-1.  Sustainability Impact Summary 

Significance Criteria Analyzed 

Construct and Operate the IPBC 

Western Range Area Charlie Circle No Action 

Substantial increase in sustainability 

resources  
 -   -   

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

4.16.3 Alternative 1: IPBC at Western Range Area 

Less than Significant 

Construction of the IPBC would result in temporary increased fuel use due to construction vehicle traffic, 

and may result in temporary increase electricity usage for lighting erected during construction activities.  

The ROCA requires electricity, as it is equipped with the technology necessary to manage event-specific 

target scenarios, which are computer driven.  Both the ROCA and the IPBC range are lighted.  There is no 

standard lighting design for IPBCs, and lighting requirements are determined by training requirements 

and site-specific factors (USACE, 2004a).   

Table 4.16-2.  IPBC Power Requirements 

 Peak Load Static Load 

Range Control System in 

ROC 

Associated Control Equipment  

Lighting   

Source:  USACE 2004a; Section: Downrange Power & Data Distribution – Over 300M 

In addition, any new contract entered into by PTA to construct the proposed IPBC must comply with the 

EO 13514 mandates governing environmentally sustainable and preferable acquisition.   
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No Impact 

Constructing and operating the IPBC at the Western Range Area would have no impact on PTA’s overall 

water usage in either the construction or the operation phases.  GHG emissions associated with 

constructing and operating the IPBC are addressed in the discussion on Air Quality (Section 3.3).  

Fuel consumption is comprised mainly of JP-8, which is exclusively used in tactical vehicles, accounting 

for 89% of total consumed at PTA (DOE, 2010).  At the time of the NZEI assessment, PTA consumed 

401,530 gal (1,519,956 L) of JP-8 per year (DOE, 2010).  Overall fuel consumption may increase slightly 

since Soldiers driving to the new IPBC would travel slightly farther than they now do to get to Range 10.  

In addition, the fuel use reduction target of 2% annually set in EO 13514 does not apply to tactical 

vehicles.  As the majority of IPBC traffic would be comprised of tactical vehicles using JP-8, 

implementing the proposed IPBC would not negatively affect PTA’s sustainability requirement to 

decrease petroleum use.   

Additionally, targetry on the IPBC would be dynamic and automated, either fully mobile with a range of 

movement, or capable of being raised and lowered.  The targets are radio frequency (RF) operated using 

batteries or solar power and would not draw on the installation’s power supply. 

4.16.4 Alternative 2: IPBC at Charlie Circle  

Impacts from construction and operation of the IPBC at the Charlie Circle Alternative would be similar to 

those described for the Western Range Area Alternative, Section 4.16.3.  The proposed IPBC at Charlie 

Circle would share similar utility capabilities, infrastructure requirements, and these are located at similar 

distances to existing roads.  The energy required to operate targets, lighting, and ROCA would not change 

regardless of the location of the IPBC.  

4.16.5 No Action Alternative (No IPBC) 

No Impact 

Under the No Action Alternative, the proposed IPBC would not be constructed and the existing impact 

area would remain in its current condition.  Consequently, no impacts on PTA’s overall energy and water 

use, waste production, fuel consumption, and GHG would result.  GHG emissions associated with 

constructing and operating the IPBC are addressed in the discussion on Air Quality. 

4.17 SUMMARY OF POTENTIALLY SIGNIFICANT IMPACTS 

Table 4.17-1 summarizes potential impacts on Valued Environmental Components (VECs) as a result of 

the Proposed Action and Alternatives.  Both action alternatives would result in significant impacts on 

cultural resources.  The Western Range Area Alternative (Preferred Alternative) involves fewer impacts 

on cultural and natural resources than the Charlie Circle location.  Selection of the Charlie Circle 

Alternative may result in a significant impact on human remains, unless the remains were repatriated after 

consultation under NAGPRA and a decision by USAG-P Commander.  Additionally, a corner of the 

SDZs for the proposed IPBC at the Charlie Circle Alternative may encroach upon Training Area 23 and, 

without proper mitigation measures could result in operational restrictions under this alternative, creating 

a less than significant impact on land use.  This could also pose a potential risk to species in the MPRC.  

Additionally, the terrain is not as favorable at Charlie Circle Alternative to conducting dismounted 

infantry training at this location.   
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The analysis conducted in the Final EIS shows that there would be significant but mitigable impacts on 

air quality, biological resources, hazardous materials and waste, and wildfires as a result of either action 

alternative.   

 With the No Action Alternative, only cultural resources have a significant but mitigable to insignificant 

impact.  The remaining resources (VECs) were found to experience less than significant impacts.  The 

impact tables appearing after some resource areas in this Chapter are broken out into sub-elements.  For 

example, Air Quality is broken out into sub-elements such as fugitive dust and emission of criteria 

pollutants.  The table below represents the most substantial potential impacts on each resource area. 

Table 4.17-1.  Summary of Potential Impacts 

Valued Environmental Components 

Analyzed 

IPBC at Western 

Range Area 

IPBC at Charlie 

Circle 

No Action 

Do Not Build 

IPBC 

Land Use and Recreation    

Airspace    

Visual Resources    

Air Quality    

Noise    

Traffic and Transportation    

Water Resources    

Geology and Soils    

Biological Resources    

Cultural Resources   + 

Hazardous Materials and Waste    

Depleted Uranium    

Socioeconomics and Env. Justice + +  

Public Services and Utilities    

Wildfires    

Sustainability - -  

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 
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4.18 MITIGATION SUMMARY 

Table 4.18-1 provides an overview of all recommended mitigation measures, including BMPs, discussed 

within Chapter 4.  Mitigation measures are implemented to avoid, minimize, rectify, reduce/eliminate, or 

provide compensation for a significant impact from an action.  CEQ defines mitigation as: 

 Avoidance 

Avoids the impact by changing the action.  

 Minimization 

Minimizes impacts by changing the intensity, timing, magnitude, or duration of the action and its 

implementation. 

 Rectifying 

Rehabilitate, repair or restore damage that may be caused by implementing the action. 

 Reducing/Eliminating 

Reduction or elimination of the impact over time. 

 Compensation 

Replacing damage and improving the environment elsewhere, or providing substitute resources 

(i.e., funds) to pay for the environmental impact. 

BMPs are management actions implemented as part of DoD policies or SOPs to comply with local, state, 

or federal regulations to ensure environmental protection and are ongoing, regularly occurring 

practices.  This table provides the public and reviewers an overview of the mitigation measures, including 

BMPs, recommended to reduce impacts from the Proposed Action to less than significant. 
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Table 4.18-1.  Summary of Mitigation Measures  

 Direct Effect Additional Mitigation Benefit of Mitigation 

Land Use and Recreation– n/a 

1 Impacts on land use as a result of live-

fire training on Charlie Circle 

Alternative.  A corner of the SDZs for 

the proposed IPBC may encroach upon 

Training Area 23 and could endanger 

listed species there. 

Mitigation measures considered would include 

through proper range design, aligning firing points 

to avoid impacts on Training Area 23.  As an 

alternative, the Army may consider restricting the 

use of tracer ammunition.   

Would minimize potential interference with 

training being conducted on both Charlie 

Circle and Training Area 23, and would 

minimize potential risk to species in the 

area. 

Airspace – n/a 

Visual Resources – n/a 

Air Quality 

1 Impacts on air quality as a result of IPBC 

construction at PTA and wind erosion 

from disturbed areas 

 

Mitigation measures considered would include the 

use of periodic application of water or dust control 

palliative products, use of washed gravel on 

military vehicle trails, and 

development/implementation of a Dust and Soils 

Mitigation Monitoring Plan. 

Would reduce the amount of fugitive dust 

generated by construction activities. 

Noise – n/a 

Traffic and Transportation  - n/a 
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 Direct Effect Additional Mitigation Benefit of Mitigation 

Water Resources 

1 Non-point source pollution effects on 

surface water quality 

 

Mitigation measures considered include 

compliance with applicable permits and the use of 

pollution prevention BMPs such as stabilized 

construction entrances to provide and reduce 

vehicle tracking of sediments, removal of built-up 

sediment from silt fences, and weekly Erosion and 

Sediment Control Inspections and Maintenance 

Practices. 

Would reduce impacts on water quality by 

decreasing the risk of non-point source 

pollution. 

Geology and Soils 

1 Impacts on geology and soils as a result 

of IPBC construction at PTA  

Mitigation measures considered would include 

development of an Erosion and Sediment Control 

Management Plan to include restrictions on 

vegetation and soil monitoring, buffer zones to 

minimize dust emissions, and implementation of 

land rehabilitation projects, as needed, within the 

Land Rehabilitation and Maintenance (LRAM) 

program. 

Would reduce the amount of erosion 

resulting from construction activities. 
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 Direct Effect Additional Mitigation Benefit of Mitigation 

Biological Resources 

1 Impacts on Hawaiian geese installation 

wide at PTA 

 

Mitigation measures include funding a 

conservation partnership project for Hawaiian 

geese at Hakalau Forest National Wildlife Refuge 

(Refuge).   

Would reduce impacts on Hawaiian geese.   

2 Impacts on Hawaiian geese, Hawaiian 

hoary bat, and Hawaiian petrel 

 

Mitigation measures considered include a 

mandatory speed limit of  no greater than 15 mph 

(24 km/h) at PTA. 

Would reduce impacts on Hawaiian geese, 

Hawaiian hoary bat, and Hawaiian petrel. 

3 Impacts on Hawaiian geese installation 

wide at PTA 

 

Mitigation measures considered include 45-day and 

60-day briefs to inform leaders of their 

responsibility to protect Hawaiian geese. 

Would reduce impacts on Hawaiian geese. 

4 Impacts on Hawaiian geese installation 

wide at PTA 

 

Mitigation measures considered include 

designating a leader observing range performance 

during training to ensure Hawaiian geese will not 

be directly targeted; ceasing training if a take is 

observed to provide troops further instructions. 

Would reduce impacts on Hawaiian geese. 

5 Impacts on Hawaiian geese installation 

wide at PTA 

 

Mitigation measures considered include reporting 

take of a Hawaiian goose to the USFWS, including 

those killed by a helicopter or collision with fixed-

wing aircraft. 

Would reduce impacts on Hawaiian geese. 

6 Impacts on listed plant species in IPBC 

range area  

Mitigation measures considered include seed 

collection, listed plant species propagation, 

outplanting, ex situ genetic storage, and site 

management. 

Would reduce impacts from training on 

listed species. 

7 Impacts on listed species present in IPBC 

range area 

Mitigation measures considered include avoidance 

of known species built into infrastructure design. 

Would reduce impacts from training to 

listed species and their habitats. 



Chapter 4 Environmental Consequences 

 

Final Environmental Impact Statement 4-89 

for the Construction and Operation of an IPBC at PTA 

 Direct Effect Additional Mitigation Benefit of Mitigation 

8 Impacts on listed species and habitats Mitigation measures considered include in-briefing 

materials to ensure units using proposed new IPBC 

can identify listed species and habitats. 

Would reduce impacts from training on 

listed species and their habitats. 

9 Impacts on Hawaiian hoary bat and 

Hawaiian petrels  

Mitigation measures considered include the use of 

low lights and minimal use of lights, avoid tree 

trimming between June 1 and September 15, 

complete ongoing bird studies, train and educate 

troops about the species, exclude the use of smoke 

obscurants within 165 ft (50 m) of trees, placement 

of military targets away from trees, and avoid use 

of barbed wire. 

Would reduce impacts from training on the 

Hawaiian hoary bat and Hawaiian petrels 

10 Spread of invasive species Mitigation measures considered include educating 

contractors on wearing weed-free clothes and 

maintaining weed-free vehicles, inspecting and 

washing all vehicles at washrack facilities prior to 

leaving PTA, invasive animal control protocols, 

and continued implementation of INRMPs and 

RTLA / LRAM plans to minimize and rehabilitate 

vegetation damage. 

Would reduce spread of invasive species. 

11 Spread of invasive species 

 

Mitigation measures considered include surveying 

construction areas and roads quarterly during 

construction and annually after range construction.  

New weed introductions will be prioritized and 

target species ranked for management. 

Would reduce spread of invasive species. 
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 Direct Effect Additional Mitigation Benefit of Mitigation 

Cultural Resources 

1 Impacts on cultural resources 

 

Mitigation measures include having the PTA 

Archaeologist work with range planners and the 

USACE during the range design process to ensure 

avoidance measures are taken into consideration 

when locating firing points, targetry, and maneuver 

areas on the ranges. 

Would result in site preservation and 

adoption of further avoidance measures to 

protect potential sites from further damage. 

 

2 Impacts on cultural resources 

 

Mitigation measures include conducting a 

subsequent archaeological survey of the project 

area.  USAG-P shall also ensure that site visits take 

place before range construction begins. 

Would result in site preservation and 

adoption of further avoidance measures to 

protect potential sites from further damage. 

3 Impacts on cultural resources 

 

Mitigation measures include developing and 

implementing data recovery mitigation measures. 

Would result in information allowing 

further refinement of the documents used to 

evaluate sites. 

4 Impacts on cultural resources 

(Live-fire Training, Maneuver Training) 

Mitigation measures include development of in-

briefing materials to ensure units using the 

proposed new range can identify sites and take 

avoidance measures during training.   

Would result in site preservation and 

adoption of further avoidance measures to 

protect potential sites from further damage. 

5 Impacts on cultural resources 

 

Mitigation measures include avoidance of known 

sites built into the range design, establishment of 

individual range SOPs for firing points, adjusting 

firing points to avoid known cultural sites, and 

long-term site protective measures such as fencing 

and Seibert stakes for known sites. 

Would result in site preservation to protect 

potential sites from further damage. 
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 Direct Effect Additional Mitigation Benefit of Mitigation 

6 Impacts on cultural resources 

 

Mitigation measures include having the PTA 

Archaeologist participate during range planning 

and design meetings to build avoidance measures 

into the IPBC design.  USAG-P shall provide 

SHPD and consulting parties a final list of historic 

properties to be avoided and protected by the IPBC 

design as well as those that will not be avoided in 

writing. 

Would result in site preservation to protect 

potential sites from further damage. 

7 Impacts on cultural resources 

 

Mitigation measures include developing a data 

recovery plan to collect data and remove artifacts 

from a sample of sites that may need to be 

destroyed by construction activities. 

Would result in site preservation to protect 

potential sites from further damage. 

8 Impacts on cultural resources 

 

Mitigation measures include development of in-

briefing materials for all construction personnel. 

Would result in site preservation and 

adoption of further avoidance measures to 

protect potential sites from further damage. 

9 Impacts on cultural resources 

 

Mitigation measures include development of a 

long-term operational monitoring program of three 

target arrays to evaluate training activities on 

historic properties. 

Would result in site preservation and 

adoption of further avoidance measures to 

protect potential sites from further damage. 

10 Impacts on cultural resources 

 

Mitigation measures include that any artifacts or 

other material remains considered collected as a 

result of the above mitigation measures and 

stipulations of the PA shall be curated at the PTA 

curation facility. 

Would result in preservation of material 

remains and artifacts. 
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11 Impacts on cultural resources 

 

Mitigation measures include that USAG-Pōhakuloa 

shall provide an opportunity for the consulting 

parties to see the APE for the IPBC during pre-

construction activities and to see the completed 

IPBC before it goes live. 

Would result in site knowledge for 

consulting parties prior to and following 

IPBC construction. 

12 Impacts on cultural resources 

 

Mitigation measures include that if human remains, 

associated and/or unassociated funerary objects, 

sacred objects, and/or objects of cultural patrimony 

(Cultural Items) are encountered by any employee 

(or contractor in the employ of) USAG-Pōhakuloa, 

USAG-HI or USARPAC during project 

implementation, all activity in the vicinity of the 

discovery will cease and USAG-P Cultural 

Resources Section will be contacted immediately. 

Adoption of this mitigation measure would 

ensure adherence to NAGPRA. 

Hazardous Wastes/Hazardous Materials 

1 MEC/UXO encountered during 

construction activities 

 

Mitigation measures considered include continuing 

to educate contractors and Soldiers on how to 

identify MEC/UXO and the proper safety 

procedures for handling MEC/UXO. 

Continued education would reduce 

contamination concerns. 

2 MEC/UXO encountered during training 

activities 

 

Mitigation measures considered include monitoring 

and additional studies to better characterize the 

potential hazards from lead contamination or other 

munitions constituents; and if necessary, take 

remedial action. 

Would reduce potential from lead 

contamination. 

3 MEC/UXO encountered at the proposed 

IPBC site(s). 

 

Mitigation measures considered include 

removing/destroying known MEC/UXO with a 20-

ft (6.1 m) to 30-ft (9.1 m) buffer area surrounding 

the IPBC access road, ROCA, and IPBC trails, 

objectives, firing points, and targets. 

The benefit would be to ensure construction 

worker and Soldier safety when operating 

within the IPBC footprint. 
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4 Lead from ammunition Continue to implement regular range clearance and 

maintenance at the IPBC in accordance with PTA 

External SOP. 

Would reduce potential from lead 

contamination. 

5 MEC/UXO encountered during training 

activities 

 

Mitigation measures considered include continuing 

to implement proper soil and erosion control, 

proper ventilation to ensure both indoor and 

outdoor air quality, bullet absorbing designs, and 

lead decontamination procedures. 

Would reduce contamination concerns. 

Depleted Uranium – n/a 

Socioeconomics and Environmental Justice – n/a 

Public Services/Utilities – n/a 

Wildfires 

1 Wildfires from construction activities 

 

Mitigation measures considered include creating a 

firebreak around the IPBC to reduce the potential 

for fuels ignition; implement established fire-

fighting SOPs. 

Would reduce potential for wildfires. 

2 Wildfires from IPBC construction 

 

Mitigation measures considered include full 

implementation of the most recent version of the 

IWFMP to reduce the impacts associated with 

wildfires. 

Would reduce potential for wildfires. 

3 Wildfires from IPBC construction  Implement a system of FMCs to monitor and 

manage fuels adjacent to the IPBC; develop new 

FMCs and maintain them according to the specifics 

in the 2013 BO. 

Would reduce potential for wildfires. 
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4 Wildfires from live-fire training 

activities 

 

Mitigation measures considered include 

continuation of Soldier education. 

Would reduce potential for wildfires. 

Sustainability – n/a 

 

 



Chapter 5 Cumulative Impacts 

 

Final Environmental Impact Statement 5-1 

for the Construction and Operation of an IPBC at PTA 

CHAPTER 5 CUMULATIVE IMPACTS 

5.0 INTRODUCTION 

CEQ regulations implementing NEPA requires assessment of cumulative impacts of a Proposed Action 

(40 CFR Parts 1500-1508).  A cumulative impact is defined as an “impact on the environment which 

results from the incremental impact of the action when added to other past, present, and reasonably 

foreseeable future actions regardless of what agency (federal or non-federal) or person undertakes such 

actions” (40 CFR §1508.7).  Cumulative impacts can result from individually minor but collectively 

significant actions taking place over time (40 CFR §1508.7).  The Army’s NEPA regulations (32 CFR 

651.51(a)(1)(ii)) also require that cumulative actions, those that have cumulatively significant impacts, be 

discussed in the same EIS.  CEQ’s guidance for considering cumulative effects states that NEPA 

documents “should compare the cumulative effects of multiple actions with appropriate national, regional, 

state, or community goals to determine whether the total effect is significant” (CEQ, 1997).  

Chapter 5 addresses cumulative effects of the Proposed Action in the context of other actions within the 

ROI and during the planning horizon.  Section 5.1 presents the methodology used to evaluate cumulative 

impacts.  Section 5.2 discusses other projects on the island of Hawai‘i that may have cumulative effects 

when combined with the impacts from the proposed project within this document.  Section 5.3 identifies 

and describes the cumulative impacts for each of the resource areas discussed in Chapters 3 and 4.  Each 

future project would undergo a NEPA review with more detailed information on potential specific 

resource area impacts.  

5.1 METHODOLOGY FOR CONSIDERING AND ANALYZING CUMULATIVE EFFECTS  

The Army first identified other projects and actions (military and public) that have or may occur in the 

past, present, or reasonably foreseeable future within the ROI.  The Army selected projects using a 

number of different methods; some of these include: 

 Reviewing actions recently proposed by the military, with some or all of the Proposed Action 

potentially influencing PTA (e.g., training the MV-22 Osprey at PTA, HAMET, and training 

facilities at PTA developed by the Marine Corps) 

 Identifying current training requirements by the Army, Navy Marine Corps, and the Air Force at 

PTA (discussed in Chapter 1 of the EIS) 

 Projects originally identified in the Draft PEIS that are still likely to be completed, including the 

projects in this Final EIS, the execution of which may extend beyond the five-year POM process 

(FYs 12-16), but for which the Army or other proponents have publicized for the preparation of 

planning documents 

 Reviewing projects recently proposed or implemented by public entities (e.g., implementation of 

the State Highways Modernization Plan, Saddle Road Realignment, and implementation of the 

ʻĀina Mauna Legacy Program).  The Army identified some of these projects early in the EIS 

planning process through internet research and public scoping in January 2011 

 For all of these categories the Army considered whether funding for them was still likely in the 

current fiscal situation 

 Given the much smaller scope of the Proposed Action (IPBC only), the Army reviewed actions 

identified in the Draft PEIS to determine if the IPBC would conceivably add any incremental 

impact. 
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Cumulative impacts are generally best assessed by resource area (e.g., water resources, air quality, 

socioeconomic impacts), and impacts may arise from single or multiple actions, or may result in additive 

or interactive effects.  Interactive effects may, in some cases, be countervailing, where the adverse 

cumulative effect is less than the sum of the individual effects; or they may be synergistic, where the net 

adverse cumulative effect is greater than the sum of the individual effects (CEQ, 1997).  For individual 

resources, the ROI for cumulative impacts is often larger than the ROI for direct and indirect impacts 

(identified in Chapter 3 of this Final EIS within the sections covering each resource area).  The factors 

considered in determining the significance of cumulative impacts are often the same as those presented in 

Chapter 4 of this EIS. 

It should be noted that while the direct impacts of some individual projects (Table 5.2-1) were considered, 

there is very little quantitative data that was made available by project proponents for most projects listed 

in Table 5.2-1.  An integral part of the cumulative impacts analysis involves determining whether impacts 

from the proposed projects would contribute to ongoing or foreseeable resource trends.  The cumulative 

impacts analyses do not assess all expected environmental impacts from regional projects within the 

ROIs, but only those impacts resulting from both a project alternative and other past, present, and 

reasonably foreseeable future actions that influence a particular resource area.  If a quantitative analysis 

cannot be formalized, the Army assesses qualitatively the potential cumulative impacts. 

5.2 PAST, PRESENT, AND REASONABLY FORESEEABLE FUTURE PROJECTS 

This section summarizes past, present and reasonably foreseeable future actions in the applicable ROIs 

for the various resource areas.  Table 5.2-1 lists the projects the Army identified that, when considering 

the Proposed Action in this Final EIS, could result in incremental impacts on a number of resource areas.  

These projects were identified through the review of recent NEPA documentation, identification of 

current training requirements by the military at PTA, long-term proposed projects, public scoping, and 

internet research.   

5.2.1 Effect on MMR 

For various reasons, live-fire training has not occurred at MMR since 2004.  If the PTA IPBC were built, 

some of the 25th ID’s live-fire training requirements could be met through its use.  This would eliminate 

some training that would otherwise occur on O’ahu ranges, although the amount of this training cannot be 

calculated because so many factors are involved, including funding, future deployments, and availability 

of O’ahu ranges.  Adding a further layer of complication, the Army could assume for the purposes of this 

analysis that live-fire training might someday resume at MMR.  In that event, the required use of MMR 

could be reduced (although not eliminated) when units conduct required training at the PTA IPBC.  

This would have the beneficial effect of reducing some of the negative impacts of Army training at MMR.  

The ROD for the 2009 MMR EIS found that there could be significant impacts in the following areas:  

land use and recreation, noise, geology and soils, biological resources, cultural resources, wildfires, and 

socioeconomic (USAEC, 2009b).  MMR has not been used yet for live-fire training, so the Army does not 

have actual data on the impacts following the decision.  It is assumed that any reduction in training at 

MMR would represent a reduction in risk in these areas of impact. 

  



Chapter 5 Cumulative Impacts 

 

Final Environmental Impact Statement 5-3 

for the Construction and Operation of an IPBC at PTA 

Table 5.2-1 identifies each project, its location (e.g., municipality or island), project proponent or sponsor, 

a brief description of the project, and an estimated year of project completion (based upon available 

information).  

More descriptive information on each listed project is provided after Table 5.2-1. 

Table 5.2-1.  Projects on the Island of Hawaiʻi Implemented in the Past, Present, and Reasonably 

Foreseeable Future 

Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Deepening of the 

Kawaihae Deep 

Draft Harbor 

Kawaihae 

Harbor, 

Hawai‘i 

Island 

Hawai‘i State Deepened harbor to allow for increased 

drafts.  The geographic scope was the 

Kawaihae Harbor located on the west 

side of the island in the Kohala region.  

Growing demand for cargo to support 

the rapidly expanding economy drove 

the need for the turning basin to be 

dredged and deepened to accommodate 

cargo vessel traffic.   

2008 

Air Force Drop 

Zones 

PTA, Hawai‘i  Air Force Several air drop corridors were 

reclassified with the FAA to enhance 

training and allow for flight operations 

below the minimum vectoring altitude 

over drop zones on the islands of O‘ahu 

and Hawai‘i.   

2010 

Construct Mock 

Airfield 

PTA, Hawai‘i  Navy Construction of a mock airfield in the 

PTA impact area; and installation and 

operation of technology to aid in 

simulated training exercises.  The mock 

airfield provides realistic structural 

targets on simulated dense urban terrain 

at PTA to support carrier air wing with 

close air support and strike warfare 

training.   

2010 
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Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Develop and Use 

of Military 

Training Facilities 

on PTA 

PTA, Hawai‘i  Marine Corps Development of training facilities at 

PTA including a MOUT facility, CLF 

range, enhancement of three forward 

operating base sites, and construction of 

a live-fire grenade/shoot house facility.  

Facilities to meet current and future 

training requirements would be joint 

facilities with shared cost and usage 

between MCBH, Army units, and other 

users.   

Ongoing 

Current Army use 

of PTA 

Hawai‘i  Army Description of Army activities is found 

in Section 1.3.1.1 

Ongoing 

Current Marine 

Corps use of PTA 

Hawai‘i  Marine Corps Description of Marine Corps activities 

is found in Section 1.3.1.2 

Ongoing 

RIMPAC 

Exercises and 

current Navy use 

of PTA 

Hawai‘i  Navy, Joint 

Forces 

Description of Navy activities is found 

in Section 1.3.1.3 

Ongoing 

Current Air Force 

use of PTA 

Hawai‘i  Air Force Description of Air Force activities is 

found in Section 1.3.1.4 

Ongoing 

ʻĀina Mauna 

Legacy Program 

Hawai‘i  Department of 

Hawaiian 

Homelands 

(DHHL) 

Homesteading program established to 

provide economic self-sufficiency of 

Native Hawaiians through the provision 

of land granted by the DHHL.  This 

project would serve to preserve lands 

within the ʻĀina Mauna ecosystem, 

which is the upper region of the 

mountain lands that surround and 

include Mauna Kea. 

TBD 

Hydrologic 

Evaluation and 

Exploratory 

Drilling Program 

Humu’ula 

Saddle 

Region, 

Hawai‘i  

University of 

Hawai‘i’s 

Institute of 

Geophysics 

and 

Planetology 

Proposed investigation of the subsurface 

geology and hydrology of the western 

Humu’ula Saddle region.  The 

investigation involves the installation of 

two small-diameter, continuously cored, 

test bores to depths of approximately 

1.2 mi (2,000 m) below ground surface.   

2012 
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Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Panoramic Survey 

Telescope & 

Rapid Response 

System (Pan-

STARRS) –  PS4 

Telescope Suite  

Area A, 

Hawai‘i  

University of 

Hawai‘i’s 

Institute of 

Astronomy 

While the project had planned to release 

a Draft EIS and reinitiate the NHPA 

Section 106 process in early 2010, the 

Institute of Astronomy and project 

leadership have decided to delay that 

action for 12-18 months to focus 

attention on utilizing FY2010 funding to 

bring Prototype Telescope (PS1) to full 

survey status and complete installation 

of PS2 in the existing Lunar Ranging 

Experiment Observatory on Haleakala. 

TBD 

Basing of the MV-

22 and H-1 

Aircraft in 

Support of III 

Marine 

Expeditionary 

Force Elements in 

Hawaiʻi 

O‘ahu and 

Hawai‘i 

Navy The Navy signed a ROD for the basing 

and operation of MV-22 Tiltrotor 

Osprey aircraft and H-1 helicopters in 

support of the 3rd Marine Expeditionary 

Force elements stationed in Hawaiʻi.  

MCBH Kaneohe Bay was selected.   

2012 

Saddle Road 

Realignment 

Hilo/Kona, 

Hawai‘i  

FHWA, 

HDOT, Army 

Project to straighten, repave, and 

separate military training from 

motorists.  Approximately 250 mi (402 

km) of road will be modernized to meet 

American Association State Highway 

and Transportation Officials standards.   

2012 

Former Waikoloa 

Maneuver area 

and Nansay sites 

Waikoloa, 

Hawai‘i  

Army MEC/UXO clearance on the 135,000-ac 

(54,633 ha) former Waikoloa Maneuver 

area. 

2015 

BAAF Runway 

Realignment 

PTA 

Cantonment 

Area, Hawai‘i  

Marine Corps Proposed realignment and extension of 

the BAAF runway, including 

construction of supporting 

infrastructure.  The airfield operates 

under substandard conditions due to a 

relatively short runway, limitations 

imposed by mountainous terrain, 

presence of man-made obstructions to 

the east, winds from the east that 

increase throughout the day, and 

maximum tailwind landing restrictions, 

which impede mission requirements. 

2018 
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Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Rotary Wing 

Apron, Aircraft 

Control Tower, 

Aircraft 

Maintenance 

Facility, and other 

Airfield 

Improvements 

PTA 

Cantonment 

Area, Hawai‘i  

Marine Corps 

and Army 

Proposed construction at BAAF to 

enhance PTA’s capability to provide air 

combat support and maintenance 

capability to aviation assets.  Existing 

aircraft aprons and maintenance 

facilities at BAAF are aged and do not 

meet current requirements for the CAB 

to utilize the airfield fully at PTA.   

2018 

Multipurpose 

Storage Facility 

PTA 

Cantonment 

Area, Hawai‘i  

Marine Corps Proposed construction of a permanent 

storage facility at PTA to gain 

efficiencies in meeting their training on 

mission essential and required pre-

deployment tasks requirements at the 

installation.   

2014 

AGR (Aerial 

Gunnery Range) 

PTA General 

Range Area, 

Hawai‘i  

Army Proposed construction, operation, and 

maintenance of an AGR on PTA.  The 

AGR would meet critical collective unit 

training needs for both active and 

reserve component aviation units that 

train on the installation as well as for 

other military services who may use the 

range. 

 

2022 

Ammunition 

Storage Facility   

PTA General 

Range Area, 

Hawai‘i  

Army Proposed construction of three concrete 

oval-arched, primary ammunition igloos 

at PTA, of standard design, that would 

be sited adjacent to the eight existing 

ammunition storage facilities at PTA. 

 

2022 

Ammunition 

Storage Facility   

PTA General 

Range Area, 

Hawai‘i  

Marine Corps Proposed construction of several 

ammunition storage facilities that would 

be sited adjacent to existing ammunition 

storage facilities at PTA.  This project is 

in the planning phase with the Marine 

Corps and has not been reviewed or 

approved by the Army. 

2022 
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Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Range Road 

Improvements- 

Charlie Circle 

Upgrade 

PTA General 

Range Area, 

Hawai‘i  

Army Proposed project to increase the width 

of Charlie Circle Road to a size capable 

of handling military training and 

construction vehicle traffic.  The 

existing Charlie Circle Road, a gravel 

road located west of the PTA impact 

area, provides access to the Western 

Range Area, conservation areas near 

that point, and range locations north of 

the Western Range Area.   

2022 

Urban Close Air 

Support (UCAS) 

Range 

PTA, Hawai‘i  Marine Corps Proposed construction of an UCAS 

range, located adjacent to the recently 

constructed Mock Runway and Range 

22, in the southern portion of the PTA 

impact area to aid in training exercises 

for Marine Corps aviators.   

TBD 

Marine Corps 

Presence in the 

Pacific 

Hawai‘i, 

Australia, and 

Guam 

Marine Corps DoD plans to redeploy 9,000 Marines 

currently based in Okinawa, Japan to 

bases in Hawai‘i, Australia, and Guam.  

A majority of the Marines are expected 

to move to Guam, with an estimated 

2,700 Marines relocating to Hawai‘i.  

None of the Marines would be stationed 

at PTA; the Marines would continue to 

follow their training rotation schedules 

at PTA (as described in Section 1.3.1.2). 

TBD 

High Altitude 

Aviation Training 

(HAAT) 

Hawai‘i  Hawai‘i Army 

National 

Guard 

(HIARNG) 

The HIARNG requires training for 

helicopter pilots and crews in 

mountainous, high-altitude mission 

environments to satisfy compulsory 

aviation training doctrine.  The 

HIARNG is preparing an EA to address 

the potential impacts from training and 

LZs at PTA or to lease private lands.  

HAAT training will also include the 

25th CAB.   

2013 
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Project Name 
Project 

Location 

Project 

Sponsor 
Project Description 

Planned 

Project (Yr.) 

Thirty Meter 

Telescope (TMT) 

Project 

Hilo, Hawai‘i University of 

Hawai‘i 
The project involves the construction, 

operation, and eventual 

decommissioning of an optical/infrared 

observatory on approximately 5 acres (2 

ha) of presently undeveloped land on 

the northern plateau within the 525 acre 

(212 ha) Astronomy Precinct of the 

Mauna Kea Science Reserve near the 

top of Mauna Kea.  The TMT 

Observatory’s main telescope will have 

a primary mirror 98 ft (30 m) in 

diameter and will be the most 

technically advanced telescope in the 

world.   

Final EIS 

published May  

2010; 

Completion of 

project TBD 

5.2.2 Project Descriptions 

5.2.2.1 Deepening of the Kawaihae Deep Draft Harbor 

This project was undertaken on the island of Hawaiʻi as a partnership between the USACE and Hawaiʻi 

County, and Hawai‘i Department of Transportation (HDOT) Harbors Division (USACE and HDOT, 

2003).  The project began in 2003, and was completed in 2008.  The geographic scope was the Kawaihae 

Harbor located on the west side of the island in the Kohala region.  The harbor consists of an entrance 

channel, basin, and a “rubblemound” breakwater; and it provides maritime access for commerce and the 

military on the western side of the island.  Growing demand for cargo to support the rapidly expanding 

economy drove the requirement for the turning basin to be dredged and deepened, resulting in a greater 

capability to accommodate cargo vessel traffic.  An EIS reviewed a number of related impact studies (i.e., 

economic study, recreational resources, hazardous materials, disposal of dredged materials, cultural 

resources, impacts on flora and fauna and the marine environment, and sediment control).  Adverse 

impacts of the greatest concern were associated with construction actions; specifically an increase in 

turbidity due to soil erosion (from on-shore activities), dredging, and driving piles into the harbor basin 

for piers.  Several mitigation measures were identified to reduce the influence of siltation on the off shore 

coral reef and to avoid, to the extent practicable, impacts on the protected green sea turtle.  Other 

significant impacts of concern included a permanent increase in noise from the upsurge in shipping vessel 

volume; and the introduction of non-native marine species from the ballast of foreign vessels.  Land-

based traffic volume surrounding the harbor also increased both in a temporary time period due to 

construction, and over the long-term to account for the transportation of shipping supplies.   
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5.2.2.2 Air Force Drop Zones 

The Air Force currently uses drop zones at PTA to drop Air Force pallets and DUDs.  The Air Force 

provided a Letter of Agreement for review to the FAA to reclassify the drop zones to allow for flight 

operations below the minimum vectoring altitude (under IFR conditions) over drop zones on the islands 

of O‘ahu and Hawaiʻi (drops could occur below Honolulu airspace in poor weather conditions and at 

lower altitudes).  Aircraft would continue to fly the same routes they presently fly at PTA and would not 

increase the number of air drops at PTA.  The Air Force has better drop zones at Schofield Barracks and 

Turtle Bay; the drop zones at PTA would only be used as part of the Navy’s RIMPAC exercise to 

enhance training and provide guidelines for all agencies, making these operations safer for all involved.  

The Air Force prepared an AF Form 813 identifying that the Proposed Action qualified under CATEX 

A2.3.36 to adopt an airfield approach, departure, and en route procedures that are less than 3,000 ft (914 

m) above ground level, and that also do not route air traffic over noise-sensitive areas, including 

residential neighborhoods or cultural, historical, and outdoor recreational areas (Air Force, 2010).  

5.2.2.3 Construct Mock Airfield 

The Navy constructed an airfield mock-up in the PTA impact area; in addition, the Navy plans to install 

and operate a Mobile 2 Electronic Warfare (EW) System, time sensitive targets, and Identify Friend or 

Foe (IFF) Radar. 

The mock airfield provides realistic structural targets on simulated dense urban terrain at PTA to support 

carrier air wing with close air support and strike warfare training.  Close air support in a dense urban 

environment is recognized as one of the most complex and challenging missions an aircrew will perform 

because it requires precision weapon delivery.  Target systems are unpowered plastic decoys that provide 

a realistic visual signature for identifying, targeting, and engaging mobile land-based targets.  Decoys are 

deployed on trailers and towed behind standard full sized trucks.  The targets are set at established 

locations on the mock airfield.  Typically, these decoys are removed from the range and returned to the 

PTA Cantonment Area (or another developed area) nightly or upon completion of the event.  The Navy 

sought a location within the impact area because the mock airfield and targets would be used in bombing 

training exercises (using inert bombs only).  

The Navy additionally proposed Mobile EW System to support Strike Warfare and Electronic Combat 

training.  EW training is essential to training friendly aircrews and surface systems operators to recognize 

threats in the RF spectrum.   

This system provides EW emissions in support of Strike Warfare and Electronic Combat training.  EW 

training is essential to training friendly aircrews and surface systems operators to recognize threats in the 

RF spectrum.  For aircrews, EW training consists of flying within a known volume of airspace while 

shore-based EW assets illuminate the aircraft with preformatted Surface-to-Air Missile (SAM), anti-

aircraft artillery (AAA), and RF jamming signals to stimulate the onboard threat warning systems and 

cockpit displays. 
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Time sensitive targets represent visual, infrared, acoustic, and radar signatures to train with ground-to-

ground and air-to-ground weapons that employ intelligent seekers (munitions).   

 

The Navy’s EA (2007) concluded that the proposed action would not have any un-mitigable, significant 

direct, indirect, or cumulative adverse impacts on the environment.  Impacts chiefly were related to 

temporary air quality impacts during the construction phase.  No endangered or native species were 

present in the area and the terrain limited the number of native species. 

5.2.2.4 Develop and Use Military Training Facilities on PTA  

In March 2006, the 3rd Marines laid out a development concept to maximize the ground combat element 

use of PTA to support current and future training requirements.  The Marine Corps plan involved the 

creation of a training complex at PTA to support combined arms live-fire and maneuver training, urban 

warfare training, convoy live-fire training, and weapons training.   

Facilities to meet current and future training requirements would be joint facilities, with shared cost and 

usage between MCBH and Army units and other users.  The Marine Corps prepared a 2009 EA covering 

construction and operation of a MOUT facility, CLF range, building a live-fire grenade/shoothouse, and 

enhancement of three FOB sites by developing modular perimeter walls and improving trail access 

(USAG-HI, 2009a). 

5.2.2.5 ʻĀina Mauna Legacy Program 

The DHHL proposes to homestead up to 56,200 ac (22,743 ha) of land located on the northeast slopes of 

Mauna Kea, known as the Humuʻula and Piʻihonua area.  The Humuʻula parcel makes up about 49,100 ac 

(19,870 ha), and the Piʻihonua parcel makes up about 7,078 ac (2,864 ha) of land.  According to the 

program Web site,
72

 vegetation of the area is largely introduced pasture grasses with koa/ʻōhi`a forest 

found in the lower portions of Piʻihonua, and in lands adjacent to the Hakalau Forest National Wildlife 

Refuge.  Scattered koa and māmane are found over the northern portions of Humuʻula with scattered 

māmane found in the upper elevations, especially adjacent to the Mauna Kea Forest Reserve.  The habitat 

there serves several threatened or endangered species, including the palila. 

The program for the Humuʻula and Piʻihonua area has the multiple goals of ecosystem restoration, 

conserving wildlife habitat, reducing threats to the ecosystem, generation of revenue for reinvestment into 

property management, focus conservation management for the ʻĀina Mauna, and serve beneficiary needs 

(of Native Hawaiians).  Land managers would implement a number of projects to further program goals, 

including: 

 Recovering native forest through ungulate control, fencing, seed collection, site preparation and 

irrigation, access road maintenance and development 

 Incorporate a sustainable forestry program through plant propagation, decreasing fire hazards, 

planting, and seed orchard development 

 Develop facilities, including water catchment, photovoltaic system, wind generators, fog drip 

augmentation system, composting toilets, etc., to be managed by dedicated workers 

                                                      

72 http://hawaiihouseblog.blogspot.com/2012/02/aina-mauna-legacy-project.html 
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 Conduct invasive species control measures through clearing and mulching, controlled burns, hand 

and aerial spraying, and use of biological controls 

 Develop an administration base facility that includes living and dining space, office space, and 

laboratory space to promote full time land management and minimize traffic to- and from the 

property 

 Develop a well and groundwater distribution system to facilitate land restoration operations and 

domestic use, including consumption 

 Implement a timber planting and harvesting program over 10,000 ac (4,407 ha) to 15,000 ac 

(6,070 ha) that would dually work to eradicate introduced plant species 

 Construct fencing and roads to protect seed propagation 

 Construct 100 to 200 homesteads that would require site preparation (clearing and grubbing for 

home properties, install alternative energy systems, and construct unpaved access roads 

 Restore historic facilities (i.e., Sheep Station) and develop remote accommodations and 

commercial facilities to promote site management and eco-tourism.  Conduct research on natural 

and cultural resources to promote resource preservation and management. 

In February 2012, the DHHL held an informational briefing update describing the initial phase of the 

Program and its three main goals: to restore and protect native forests, eradicate gorse (an invasive 

species of prickly brush), and eradicate ungulates, including cattle, goats, sheep, and pigs.  Once the three 

goals are realized, homestead and commercial development will begin on parts of the ʻĀina Mauna lands.  

5.2.2.6 Hydrologic Evaluation and Exploratory Drilling Program 

The proposed project is being undertaken in an effort to develop a better understanding of the hydrologic 

processes and groundwater system within the Humu’ula Saddle region.  Recent research on the island of 

Hawai‘i demonstrated that the accumulation and storage of groundwater is substantially greater than prior 

models have indicated and that the residence time of water within the island is substantially greater than 

had been thought.  The collection and analysis of core samples will: provide a detailed record of the 

geologic history and structure within the study area; and document the geologic structures responsible for 

retention and flow of groundwater through the area.  The bores will enable access to one or more 

saturated aquifers within the stratigraphic column and allow sampling for chemical and isotopic analysis 

of groundwater.  The source and residence time of groundwater within the region can then be determined.  

The bores will also enable long term monitoring of the aquifers within the Saddle to better assess the 

magnitude of the groundwater resource within the region and to track the impacts of global climate 

change on the island of Hawai‘i groundwater resources.  The need for the information provided by the 

project is that associated with long-term, sustainable management of Hawai‘i’s groundwater resources in 

a region for which almost no hydrologic data is currently available (Thomas, 2012). 
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5.2.2.7 Pan-STARRS 

The University of Hawai‘i’s Institute of Astronomy’s Pan-STARRS PS4 Telescope Suite is proposed to 

be constructed on the site of the University of Hawaiʻi 2.2-meter telescope on Mauna Kea.  The 

geographic scope of this project is to remove the current 2.2-meter telescope and its building and to 

construct PS4 (a suite of four telescopes) inside a smaller building that has reduced visibility and a design 

that blends into the background compared to the current facility.  In December 2010, a Notice of Intent to 

prepare an EIS was published in the Federal Register; the EIS is on hold in order to allow the program to 

utilize FY2010 funding to bring the PS1 telescope to full survey status and complete installation of the 

PS2 telescope in the existing Lunar Ranging Experiment Observatory on Haleakala.73  

5.2.2.8 Basing of the MV-22 and H-1 Aircraft in Support of III Marine Expeditionary Force 

Elements in Hawaiʻi 

The Navy prepared a Final EIS to evaluate a proposal to introduce up to two VMM squadrons with a total 

of 24 MV-22 aircraft, and one Marine Light Attack Helicopter (HMLA) squadron composed of 15 AH-1 

Cobra attack aircraft and 12 UH-1Huey utility helicopters (a total of 27 aircraft), construction of 

improvements to accommodate the new aviation squadrons, improvements to training facilities in Hawai‘i 

used by the Marine Corps, and use of DoD training areas statewide in Hawai’i (U.S. Navy, 2012b).  

Stationing and infrastructure improvements to accommodate the new mission would occur primarily on 

O‘ahu.  Proficiency training would occur at PTA. 

Public hearings were held in December 2011 on the Draft EIS and released the Final EIS in June 2012 

(U.S. Navy, 2012b).  Per the ROD for the Final EIS, the Navy selected Alternative A (the preferred 

alternative) which would base and operate up to two VMM squadrons and one  HMLA squadron in 

Hawaiʻi; accommodate all of the basing aviation facilities on the southeast side of the runway at Marine 

Corps Base Hawai‘i Kaneohe Bay; improve existing training areas at Marine Corps Training Area 

Bellows, PTA, and Molokai Training Support Facility; and conduct aviation training, readiness, and 

special exercise operations at training areas statewide. The projects at PTA focus on LZs considered 

either substandard or inadequate for use by the MV-22 aircraft and therefore involve enlarging the LZ 

and/or paving, along with associated clearing, grubbing, and grading.  An LZ may be considered 

substandard or inadequate because it does not fully satisfy MV-22 support requirements as derived from 

the MV-22 Facilities Requirements Document or applicable UFCs.  Substandard conditions could be 

mitigated through minor repairs or construction, while inadequate LZs may require major upgrades, 

repairs, or construction.  Factors taken into account include the size of the LZ, condition of the surface, 

and presence of nearby obstructions (U.S. Navy, 2012b).   

  

                                                      

73(https://www.federalregister.gov/articles/2010/12/08/2010-30760/environmental-impact-statement-eis-for-

construction-and-operation-of-a-panoramic-survey-telescope).    

https://www.federalregister.gov/articles/2010/12/08/2010-30760/environmental-impact-statement-eis-for-construction-and-operation-of-a-panoramic-survey-telescope
https://www.federalregister.gov/articles/2010/12/08/2010-30760/environmental-impact-statement-eis-for-construction-and-operation-of-a-panoramic-survey-telescope
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5.2.2.9 Saddle Road Realignment 

The Army constructed the original one-lane road in 1942 to provide access to its military training 

facilities located in the “saddle” between Mauna Loa and Mauna Kea.  Over the intervening years, some 

widening and paving was done, but no significant improvements were made to horizontal and vertical 

alignments leaving many of the existing roadway deficiencies uncorrected.  The Saddle Road 

Realignment is a long-term highway construction project that includes improvements and modifications 

to Saddle Road between the Hilo side and Kona side of the island of Hawaiʻi to improve safety and use, 

and promote commerce.  Once complete, approximately 250 mi (402 km) of road will be modernized to 

meet American Association State Highway and Transportation Officials standards.  Saddle Road does not 

meet current design standards for roadways.  It is the only road serving PTA and is subject to serious 

traffic congestion when military convoys are transporting ammunition or troops for training.  It is also the 

only road serving the Mauna Kea astronomical observatory complex, Waiki‘i Ranch, Kilohana Girl Scout 

Camp, Mauna Kea State Recreation Area, and major hunting areas.  The projects would upgrade and 

modernize Saddle Road as a two-lane highway that would meet design standards for rural arterials and 

provide adequate capacity to handle anticipated traffic volumes through 2014 and beyond.  The roadway 

improvements would address five general types of needs: roadway deficiencies, conflicts with and 

hazards of military operations, capacity, safety, social demand, and economic development.  Upgrades to 

Saddle Road (Mileposts 34 to 42) have been completed, and construction between mileposts 11 and 19 on 

the Upper East Side is complete and the road has been officially opened.  For the West Side (Milepost 41 

to Mamalahoa Highway), initial construction of the roadbed is about complete and paving is about to 

begin. 

5.2.2.10 Former Waikoloa Maneuver Areas and Nansay Sites 

The Army’s Former Waikoloa Maneuver Areas and Nansay Sites are situated on the northwest side of the 

island of Hawaiʻi, approximately 30 mi (48.3 km) north of the city of Kailua-Kona in the South Kohala 

District.  This area served as a maneuver and live-fire training area beginning in 1943 and was used as an 

artillery firing range.  Live ordnance and MEC/UXO have been found previously in this area.  Land use in 

the former maneuver area is mostly cattle ranching/grazing by the Parker Ranch, with urban-residential, 

commercial, and industrial land uses found proximal to Waimea (Kamuela) and the Waikoloa Village 

area.  Clearance for MEC contamination on the Former Waikaloa Maneuver Area would include removal 

or destruction of artillery fragments, mortars, shells, fuzes, and hand grenades that are expected to be 

found at ground level and up to 6 1/2 ft (2 m) below ground level.  BAAF Realignment 

The BAAF is used for deploying, redeploying, and resupplying all military units training on the island of 

Hawai‘i.  The airfield has one runway that is 3,700 ft (1,128 m) long from east to west, with a total of 

1,100 ft (335.3 m) of overruns.  The airfield’s relatively high elevation of 6,200 ft (1,890 m) above mean 

sea level impedes aircraft performance and limits the weight of cargo aircraft can safely carry.  The 

airfield operates under substandard conditions due to a relatively short runway, limitations imposed by 

mountainous terrain, presence of man-made obstructions to the east, winds from the east that increase 

throughout the day, and maximum tailwind landing restrictions for the C-130 (15 knots) aircraft impede 

mission accomplishment.  Current operations are limited to VFR and approaches and departures only 

from the west.  The pavement is deteriorated in many areas and is structurally inadequate for C-130 

loading operations. 
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The Marine Corps is reviewing several options to either realign or extend the runway.  The Marine Corps 

is considering a proposal to construct a 5,600 ft (1,707 m) long full strength paved runway with 300 ft 

(91.4 m) long full strength paved overruns on each end.  Total length of full strength pavement would be 

6,200 ft (1,890 m) long.  The runway would be 100 ft (30.5 m) wide with 25 ft (7.6 m) wide paved 

shoulders, and realigned by a minimum of 5%, possibly to the south, to avoid conflicts and limitations 

posed by Cantonment Area construction. 

A second option proposed by the Marine Corps would convert a portion of the existing runway into a LZ.  

This project would extend the usable end of the runway to 4,135 ft (1,260 m) by creating new turnarounds 

using the portions of overruns that exceed the 300 ft ( 91.4 m) required for a landing zone.  In addition, 

the Marine Corps proposes to extend the LZ to accommodate aircraft for troop or equipment movements 

that does not conflict with PTA Cantonment Area facility requirements.  Therefore, the usable length of 

the runway to the west would be extended from 4,135 ft (1,260 m) to 4,700 ft (1,433 m); the extension 

would be 805 ft (245 m) total to include 505 ft (154 m) of runway and 300 ft (91 m) of overrun.  This 

project would also construct a new turnaround at the west end, modify runway lighting, and provide 

pavement marking. 

Both configurations would create a Class A Army airfield with the capabilities to operate as a training 

assault runway.   

Supporting facilities will include site preparation (clear/grubbing, excavation, grading, and storm 

drainage), a mobile asphalt concrete batching plant, water supply source, and extension of the primary 

electrical service line from the base camp.   

5.2.2.11  Rotary Wing Apron and Aircraft Maintenance Facility 

The BAAF currently serves 18 UH-60 Black Hawks/ OH-58 Kiowa helicopter aprons, 8 CH-47 Chinook 

/ CH-53 Sikorsky helicopter aprons, and limited C-130 operations.  Based upon current authorized units 

in Hawaiʻi, BAAF has the potential to serve up to 32 AH-64 Apache/ UH-60/ OH-58 aprons for one 

Assault or Cav Aviation battalion, eight  CH-47/ CH-53 aprons for Army General Support Aviation 

Battalion  and Marine Corps requirements, and two  MV-22 Osprey aprons as a Marine Corps/ Navy 

requirement.  The Army and Marine Corps further propose to construct a 48,540 sf (45.1 m2) aircraft 

maintenance facility to support added aviation maintenance requirements. 

Existing aircraft aprons and maintenance facilities at BAAF are aged and to not meet current 

requirements for the CAB to utilize the airfield fully at PTA.  Construction of a new maintenance facility 

includes maintenance shops and offices, parts and tool storage, aviation operations, and all support 

equipment and facilities, administrative operations, aviation operations area, a hazardous materials 

storage facility, information systems, fire protection and alarm systems, and Energy Monitoring Control 

Systems (EMCS) connection.   
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5.2.2.12 Multipurpose Storage Facilities  

Each time a Marine Corps unit deploys to PTA for training, they are required to transport all of the 

equipment it plans on using during training, including large equipment, and then redeploy it back to their 

home station.  The purpose of this storage facility would be to gain efficiencies in cost and time for 

transporting unit equipment to PTA.  The Marine Corps has a need to reduce transportation costs and 

reduce their reliance on carriers. 

This project would construct permanent Marine Corps storage facilities at PTA to store unit equipment 

for use during training exercises.  Indoor storage of vehicles and equipment would provide protection 

from ultra violet (UV), wind, rain, and temperature fluctuations.  

The following facilities (and facility category codes) with size requirements are proposed at PTA: 

 Controlled Humidity Warehouse (CCN 441-20) at 3,600 ft2 (335 m2 ) 

 Operational Vehicle Garage (CCN 143-11) at 8,300 ft2 (771 m2 ) 

 Operational Vehicle Garage (CCN 143-11) at 4,500 ft2 (418 m2) 

 General Storage Shed (CCN 441-35) at 9,100 ft2 (845 m2) 

 Operational Storage Misc. (CCN 143-77) at 4,500 ft2 (418 m2) 

 Air Combat Element Storage Facility with a total area of 42,000 ft2 (3,902 m2) 

 Ground Combat Element Storage Facility at 36,900 ft2 (3,428 m2). 

These permanent facilities would be capable of storing enough equipment for a company.   

5.2.2.13 Aerial Gunnery Range 

The Army anticipates a future need to construct, operate, and maintain an AGR on PTA.  The AGR 

would meet critical collective unit training needs for both active and reserve component aviation units 

that train on the installation as well as for other military services who may use the range.  An AGR is used 

to train and test aviation, unstabilized platforms and crews, teams, platoons, and companies/troops on 

skills necessary to detect, identify, and effectively engage stationary and moving infantry and/or armor 

targets in a tactical array.  Company-level combined arms live-fire exercises (CALFEX) may be 

conducted on this facility.  This complex also accommodates training with subcaliber and laser training 

devices.  An AGR supports dismounted infantry platoon tactical live-fire operations either independently 

of, or simultaneously with, supporting vehicles.  MOUT and CLF facilities are required to enable diving 

engagement to specified streets/intersections and engagements in close proximity on adjacent terrain.  

Additionally, the AGR enables critical air-ground integration TTP training to ensure the optimum teaming 

of Army ground and aerial platforms.  Primary features include a Primary Area (threshold) and an 

Alternate Area (objective).  An AAR facility, aviation forward arming and refueling point (FARP), tower, 

aerial firing points, and aircraft holding area are also required.   
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The AGR would include a large ROCA with an AAR facility, latrines, ammunition breakdown area, 

storage, forward aerial rearm and refuel point, ammunition holding area, instruction building, and a 

surfaced staging area.  Supporting facilities would include electrical service, transformers, and lighting, 

surfaced roads and tank trails, parking, a drainage ditch, and a water storage tower.  Supporting facility 

force protection includes security fencing and gates.   

The range would be embedded with the necessary information and telecommunications technologies to 

safely manage all personnel undergoing crew live-fire training and qualification.  All targets would be 

fully automated, utilizing event-specific, computer-driven target scenarios and scoring.  Targets would 

receive and transmit digital data from the range operations center.   

5.2.2.14 Ammunition Storage Facilities – Army 

The Army anticipates a future need to construct three concrete oval-arched, primary ammunition igloos at 

PTA, of standard design, that would be sited adjacent to the eight existing ammunition storage facilities at 

PTA.  There are currently not enough ammunition igloos at PTA to accommodate the storage 

requirements for multiple battalions to train at the installation simultaneously.  An Army unit deploying 

to PTA transports its ammunition allotment for temporary storage at the existing igloos during the 

deployment; unused ammunition is transported back to O‘ahu.  Each ammunition igloo would be 6,750 ft2 

(627 m2) in size and earth-covered.  Work would also include installing pole-mounted security lights, 

floodlights above each entrance, and telephone and computer systems.  Supporting facilities would 

include utilities, electrical service, stormwater drainage, paving, and access roads.  The Army would 

further construct an ammunition holding area for daily distribution of ammunition to safely hold loaded 

vehicles.  Each igloo would be connected via an underground duct system to the administrative building 

of the main supply point. 

5.2.2.15 Ammunition Storage Facilities – Marine Corps 

The Marine Corps anticipates a future need to construct several ammunition storage facilities that would 

be sited adjacent to existing ammunition storage facilities at PTA.  This project is only in the planning 

phase with the Marine Corps and has not been reviewed or approved by the Army.  The Marine Corps 

propose to construct several buildings of various sizes to store or manage ammunition versus transporting 

ammunition to PTA with every training event.  The following facilities (and facility category codes) with 

size requirements are proposed at PTA: 

 High Explosive Magazine (earth covered) (CCN 421-22) at 25,336 ft2 (2,354 m2)  

 High Explosive Magazine (above ground) (CCN 421-22) at 3,328 ft2 (309 m2)  

 Artillery Storage Facility at 36,550 ft2 (3,396 m2) 

 Interim Ammo Storage at 3,328 ft2 (309 m2) 

 Ordnance Operations Building (CCN 143-20) at 1,265 ft2 (118 m2). 
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The Ordnance Operations Building would control ordnance operations and provide administrative space 

and storage for ordnance equipment; the building would be sited near the entrance to the ASP and 

adjacent to the Army’s ordnance operations building.  The ammunition storage facilities would likely be 

sited adjacent to existing ammunition storage facilities at PTA. 

5.2.2.16 Range Road Improvements – Charlie Circle Upgrade 

The Army anticipates a future need to increase the width of Charlie Circle Road to a size capable of 

handling military training and construction vehicle traffic.  The existing Charlie Circle Road is a gravel 

road located west of the PTA impact area.  The road provides access to the Western Range Area 

Alternative, conservation areas near that point, and range locations north of the Western Range Area 

Alternative.  The road is currently 14 ft (4.3 m) wide.  The Army intends to improve access to currently 

underutilized portions of the impact area at PTA.   

5.2.2.17 UCAS Range 

The proposed UCAS range would be used to train Marine Corps aviators in conducting precision support 

fire to ground-based troops, simulating combat in an urban environment.  The UCAS range would employ 

use of unimproved roads capable of supporting tank and heavy wheeled vehicle traffic.  The selected 

range area may require ground softening, grading, construction of firing pads/firing points, and placement 

of shipping containers (sea/land storage units) to simulate buildings.  The selected site would further 

require EOD support for the survey and clearance of MEC/UXO to facilitate a safe construction and 

operation area. 

The units would be stacked adjacent to and on top of each other (one to five levels/stories) and secured 

together to create buildings when completed.  Each container would be approximately 8 ft (2.4 m) wide x 

8 ft (2.4 m) high and 20 ft (6 m) long, stacked adjacent to and on top of each other.  The proposed range 

would be approximately 19 ac (7.7 ha) in size with 119 buildings consisting of 921 shipping containers.  

Each structure would be painted in a single color with no two adjacent buildings being the same color.  

These structures would be laid out in a pattern to replicate an urban environment.  This urban pattern 

would include the installation of mock road networks; roads would be approximately 20 ft (6 m) in width 

to support tactical vehicle movement throughout the range.  No utilities would be installed. 

These structures would provide one to five story structures capable of supporting aviation live-fire 

training.  The range would incorporate targets, to include hard wired and remote controlled systems that 

are programmable (e.g., SITS, SATS, MITS, MATS, and full size replica targets of armor vehicles and 

infantry).  Targets systems would be protected from damage by live-fire using dirt berms, steel or 

concrete coffins, and use steel plates to withstand .50 cal projectiles.  Four hardened bunkers would be 

installed to support aviation live-fire training.  Target emplacements include the following: 25 SITS, 25 

SIT door targets, 50 SIT window targets, 10 SATS, 8 MITS, 8 MATS, 10 full size replica armor vehicle 

targets, and 50 full size replica infantry targets. 
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5.2.2.18 Marines Presence in the Pacific  

In April 2012, the U.S. and Japan agreed to redeploy 9,000 U.S. Marines from Okinawa to Guam, 

Australia, and Hawaii due to the potential closure of Marine Corps Air Station Futenma in Japan.  

Approximately 5,000 of the 9,000 Marines will be deployed to Guam with an estimated 2,700 Marines to 

Hawai‘i.  U.S. military presence in Australia would be on a rotational basis.  Hawai‘i currently has more 

than 7,500 Marines and thousands of family members assigned to Marine Corps Base Hawai‘i Kaneohe 

Bay or Camp H.M. Smith on the island of O‘ahu.  The Pentagon’s proposal to move Marines from Japan 

to Australia, Guam, and Hawai‘i must be approved by Congress; lawmakers may reject any plan until the 

DoD submits an independent assessment of its strategic posture in the Asia-Pacific region.  

5.2.2.19 HAAT 

As detailed in 5.2.1.16, in September 2011, the Army issued a FNSI based on careful review of the 

analysis and conservation measures in the EA as well as public comments that implementing the preferred 

alternative for HAMET LZs on Mauna Kea and Mauna Loa would result in no significant direct, indirect, 

or cumulative impacts on the resources analyzed; preparation of an EIS for the proposed action would not 

be undertaken (USAG-HI, 2011b).  In November 2012, the HIARNG began to prepare an EA to allow 

aviation units, including the 25th CAB, to conduct High Altitude Aviation Training (HAAT) in the out 

years (FY12 and beyond).  The proposed action in HAAT is similar to that in the HAMET EA but 

different locations are being evaluated.  This EA, referred to as HAAT, would review the environmental 

concerns for HAAT training at LZs located at PTA (southern portion of the installation), or on private 

lands (leased for occasional use). 

5.2.2.20 Final EIS for the Thirty Meter Telescope Observatory Project. 

The project involves the construction, operation, and eventual decommissioning of an optical/infrared 

observatory on approximately 5 ac (2 ha) of presently undeveloped land on the northern plateau within 

the 525 ac (212 ha) Astronomy Precinct of the Mauna Kea Science Reserve near the top of Mauna 

Kea.  The TMT Observatory has a primary mirror 98 ft (30 m) in diameter, and is the most technically 

advanced telescope in the world with observational powers many times greater than any available today.  

The Final EIS was published May 8, 2010; more information is available at the Internet Web sites.74  

5.3 CUMULATIVE IMPACTS AND SUMMARY TABLE  

The following analysis is organized by resource area in the same order presented in Chapters 3 and 4.   

5.3.1 Cumulative Impacts Summary Table 

Table 5.3-1 provides a summary of the potential cumulative impacts for projects at PTA and outside 

PTA’s boundary.  Table 5.3-1 is followed by more descriptive information on each resource area. 
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Table 5.3-1.  Summary of Potential Cumulative Impacts 

Valued Environmental Resources 

Considered 
Cumulative Impacts 

Land Use/Recreation  

Airspace  

Visual Resources  

Air Quality  

Noise  

Transportation/Traffic  

Water Resources  

Geology/Soils  

Biological Resources + 

Cultural Resources  

HM/HW  

Depleted Uranium  

Socioeconomics/Env. Justice + 

Public Services/Utilities  

Wildfires + 

Sustainability + 

LEGEND 

 = Significant impact 

 = Significant impact mitigable to less than significant 

 = Less than significant impact 

 = No impact 

 + = Beneficial impact 

5.3.2 Resource Areas 

Unless otherwise stated, the term IPBC in this section refers to both the Western Range Area Alternative 

and the Charlie Circle Alternative.  For analysis of potential cumulative impacts, the incremental impacts 

of the projects are essentially the same.  The No Action Alternative is not discussed because there would 

be no action that would add incremental impact. 

5.3.2.1 Land Use and Recreation 

This section discusses cumulative effects on land use and recreation.  Existing land uses or designated 

land uses, such as those in general plans or in federal or state resource planning documents, comprise land 

use.  Recreational resources are those areas that are designated as recreation areas or areas where people 

seek out and gather for recreation either in urban settings, open spaces or other natural areas. 

For the evaluation of cumulative impacts relative to land use and recreation, the ROI spans the island of 

Hawai‘i.  Land use policy in Hawai‘i is developed at the both the state and local level; however, land use 

planning and regulations are made at the county level.  In this section, cumulative land use impacts have 

been assessed at the island-wide level but are discussed relative to similar or surrounding areas where 

appropriate. 
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Cumulative impacts for land use were assessed based on the existing land use trends in Hawai‘i.  These 

trends provide the context for determining whether the projects would contribute to adverse trends 

occurring in the ROI.  The impacts of the proposed project were added to the past, present, and 

reasonably foreseeable future project impacts to determine if the cumulative impacts of all the projects 

would contribute to the historical or existing trends in land use and recreation.  Because project-specific 

data were not available for all of the cumulative projects, the cumulative analysis was conducted on a 

qualitative basis. 

Cumulative Impacts on Land Use 

Less than Significant 

Basic land use designations would not be changed at PTA under the proposed action.  Land acquisition at 

PTA would not be required for any of the projects identified in Table 5.2-1.  The areas considered for 

range modernization or new ranges would continue to be used for ongoing military training operations 

with no expansion of current impact areas at PTA.   

Cumulative Impacts on Recreation  

Less than Significant 

The impacts on the access to recreation resources would not change from current conditions.  Impacts on 

the island of Hawai‘i relative to hunting would be the same as current conditions.  Individually, the 

Proposed Action would not result in significant impacts on recreational lands.  Cumulative impacts on 

recreational land use would not be significant.   

5.3.2.2 Airspace 

The ROI for cumulative impacts related to airspace would be the same as described under Affected 

Environment, Section 3.2.  Because of the well-developed nature of the National Airspace System and air 

traffic control with its many rules and regulations, procedures, and limitations, airspace is not particularly 

vulnerable to adverse, incremental, cumulative effects.   

Since 2000, civilian general aviation (GA) traffic at Hilo International Airport has dropped by 41% from 

32,908 operations to 13,466 operations in 2008.  Kona International Airport has seen an increase in GA 

traffic with 47,021 operations in 2000 to 70,064 operations in 2008 (County of Hawaiʻi data book, 2009).  

However, military flight activity on the island of Hawaiʻi has dropped by 75% since 1994 (Andera, 2003; 

Dohmen, 2004).   
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The Navy prepared a Final EIS to evaluate the introduction of up to two VMM squadrons (total of 24 

MV-22 aircraft) and one HMLA squadron (18 AH-1Z and 9 UH-1Y helicopters) with construction or 

improvements to accommodate and maintain the new aviation squadrons, and the conduct of aviation 

training, readiness, and special exercise operations at training areas statewide (U.S. Navy, 2012b).  As a 

result of a systematic analysis to identify possible basing locations, only MCBH Kaneohe Bay met all 

requirements including the facility siting alternatives.  The Final EIS included a facility siting alternative 

for proficiency training at PTA, whereas, stationing and infrastructure improvements to accommodate the 

new mission would occur primarily on O‘ahu.  Military aircraft would continue to be flown in accordance 

with FAA regulations and within recommended altitudes established by the FAA, the state of Hawai‘i, 

and restricted airspace (R-3103) over PTA.   

Cumulative Impacts on Airspace 

No Impact  

Military pilots operating outside SUA would follow these regulations, minimizing the potential for 

adverse cumulative airspace use impacts.  The required scheduling process for SUA by the military would 

eliminate the potential for adverse cumulative impacts.  There would be minimal impacts on airspace 

associated with activities at PTA or the island of Hawai‘i.  Flights in support of training activities would 

not reduce the amount of navigable airspace in the ROI.  The Proposed Action would have no impact on 

airspace outside the SUA and therefore, no cumulative impact on airspace.   

5.3.2.3 Visual Resources 

Visual resources are usually defined as the visual quality or character of an area, consisting of both the 

landscape features and the social environment from which they are viewed.  The landscape features that 

define an area of high visual quality may be natural (e.g., mountain views) or manmade (e.g., city 

skyline).   

For the evaluation of cumulative impacts relative to visual resources, the cumulative ROI for visual 

resources encompasses PTA and all areas within line-of-sight of PTA.  Factors considered in determining 

significance of cumulative impacts on visual resources include the extent or degree to which these 

impacts would do the following: 

 Introduce physical features that are substantially out of character with adjacent developed areas 

 Alter a site so that a sensitive viewing point or vista is obstructed or adversely affected, or if the 

scale or degree of change appears as a substantial, obvious, or disharmonious modification of the 

overall view 

 Be inconsistent with the visual resource policies of the County of Hawai‘i General Plan (County 

of Hawai‘i 2005). 

Major projects that have or could impact visual resources within the cumulative ROI include the Saddle 

Road Realignment and the proposed HAAT training. 
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For the Saddle Road Realignment, Hawaiʻi State and County assessed in 2010 that improved sections of 

Saddle Road, are, and would be more visually compatible with the surrounding environment than was 

originally assessed in the 1999 Final EIS, and the Supplemental EIS and ROD completed in 2010 (County 

of Hawai‘i and State of Hawai‘i, 2010; U.S. DOT, 2010).  The new Saddle Road Realignment along the 

east and north sides of the Cantonment Area and the north side of most of the training areas at PTA, 

excluding KMA, has provided motorists with a new visual vista across the Saddle Region to Mauna Loa.  

The HAMET exercises on the slope of Mauna Kea will not be repeated.  A new study reviewing the 

proposed HAAT training is looking at different areas in the southern part of PTA, within the PTA 

boundary or adjacent lands. 

Cumulative Impacts on Visual Resources 

Less than Significant 

The proposed IPBC would not be visible except at a very great distance.  From the top of Mauna Kea and 

Mauna Loa, the IPBC would be indistinguishable from surrounding land features.  One would not be able 

to discern the IPBC while in the PTA Cantonment Area. 

It is generally accepted that the most significant view plane is from the ocean looking towards Mauna 

Kea.  Given that one cannot see any of PTA’s distinguishing features (such as the Cantonment Area or 

training ranges in the impact area) from the base of Mauna Kea, the IPBC would not have a significant 

impact on the visual character of the PTA ROI. 

5.3.2.4 Air Quality 

This section discusses cumulative effects on air quality including emissions of pollutants and the resulting 

pollutant concentrations in ambient air.  

As discussed in Section 3.4, the ROI for air quality issues depends on the pollutant and emissions sources 

being considered.  Secondary pollutants such as ozone are those that are formed through chemical 

reactions in the atmosphere from precursor pollutants and have the potential to reach island-wide.  The 

ROI for a primary pollutant such as particulate matter is generally much smaller, reaching areas within a 

few miles (km) from the emissions source.  Impacts from both secondary and primary pollutants can vary 

depending on the rate of emissions from a source, the elevation of the source, the type of pollutant, and 

the meteorological conditions that limit its dispersion and dilution during transport away from the 

emissions source.   

Cumulative air quality impacts would occur when multiple emissions sources affect the same geographic 

areas simultaneously, such as when projects overlap or there are consecutive projects that prolong the air 

quality impacts on a given area when they occur over an extended period of time.  The major emission 

sources associated with the IPBC at PTA include secondary pollutant ozone precursors (VOC and NOx) 

and directly emitted particulate matter from construction activities, vehicle traffic, and troop training 

exercises.  Emissions of other pollutants are expected to be insignificant and would not negatively impact 

air quality conditions.  Overall, the projected effects of the Proposed Action on air quality would be 

minor, and their regional influence would be localized; incremental effects on the ROI would be minimal.  
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Historical Cumulative Effects 

Air pollution levels in Hawaiʻi have been historically low due to the small size and isolated location of the 

islands.  The NAAQS for ozone have not been exceeded in Hawaiʻi in the past decade, despite the 

cumulative emissions from vehicle traffic, aircraft operations, agricultural operations, commercial and 

industrial facility operations, and construction projects throughout the islands.  In fact, almost all of the 

monitoring data collected in recent years for the area shows that all of the ambient air quality levels 

remain well below the values of the relevant state and NAAQS.  Training conducted by the Army in the 

past has resulted in short-term, minor, and localized effects on air quality with little to no measureable 

effects on air quality from these past actions (USAEC, 2009b).  

PTA is situated between three volcanoes on the island of Hawai‘i.  Volcanic activity generates gaseous 

emissions of sulfur dioxide (SO2), as well as other gases including hydrogen sulfide, hydrogen chloride, 

hydrogen fluoride, and trace metals like mercury, which reacts with sunlight, oxygen, dust particles, and 

water in the air to form VOG.  VOG creates a haze which obscures visibility and contributes to 

development of acid rain. 

Hawaiʻi is currently considered an attainment area for PM10.  Nonetheless, Hawaiʻi Island and land 

adjacent to PTA have experienced occasional events in which dust impacts have had an adverse effect on 

air quality in the region.  The soil at PTA is fine, volcanic ash which is particularly prone to wind erosion 

and dust generation.  Furthermore, the land at PTA is sparsely vegetated and susceptible to fugitive dust 

generation from construction activities, training exercises, off-road vehicle travel, and wind erosion.   

Cumulative Impacts on Air Quality 

Significant Impact Mitigable to Less than Significant 

Particulate matter emissions are generated in conjunction with construction activities, and vehicle traffic 

from vehicle convoys, construction vehicles, POVs, as well as vehicle maneuver training on unpaved 

gravel or dirt roads inside the installation and on off-road trails.  Other sources of fugitive dust may occur 

from wind erosion in areas with sparse vegetation and exposed soils, and military helicopter flight 

operations and fixed wing aircraft operating at BAAF.  Ordnance firing and detonations may also 

generate particulate matter emissions during live-fire training exercises.  The impacts from fugitive dust 

from IPBC construction and construction vehicle activity on unpaved roads would be significantly 

reduced through mitigation programs. 

Recommended Mitigation  

The Army could, as necessary and in accordance with existing installation policy, apply dust control 

palliative products on unpaved military vehicle trails/roads where construction activities would occur. 
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Recommended Mitigation  

Construction contractors would also be required to comply with the provisions of Hawaiʻi Administrative 

Rules, Sec. 11-60.1-33 on Fugitive Dust as part of the requirements of their construction contracts.  

Implementing these measures would avoid exceeding the PM10 standards and any impacts on visibility.   

Ongoing road construction on Hawaiʻi Island includes the Saddle Road Realignment project that will 

straighten, repave, and separate military traffic from motorists.  This project could create short-term 

impacts on CO due to the interruption of normal traffic flow.  As a result of the high traffic volumes and 

reduced speeds, vehicles could increase fuel burn and other criteria pollutant emissions such as NOx and 

VOC, which are precursors to ozone.  Temporary, localized impacts on air quality would also be 

anticipated during construction from the generation of fugitive dust and emissions from construction 

equipment and vehicles associated with the project.  Standard BMPs should be employed during the 

construction phase for the Saddle Road Realignment to mitigate impacts from fugitive dust and PM10. 

Less than Significant 

Emissions from construction projects, vehicle travel, aircraft operations, wind erosion, troop maneuver 

exercises, and weapons use in the air quality ROI would generate minor increases in air pollutants. 

Aircraft flight operations, maneuver, and live-fire training conducted by troops at PTA and vehicle travel 

on unpaved roads and off-road areas, would be a recurring activity that contributes to fugitive dust.  

Additional training activities may reduce vegetative cover in some of the range areas, which could result 

in increased susceptibility to dust generation from vehicle travel.  Live-fire and maneuver training would 

disturb soils and vegetation through activities such as dismounted movements, vehicle travel, and 

trenching and digging.  Fugitive dust emissions would also be generated from helicopter landing areas 

and training events where helicopter crews hover aircraft over ranges during live-fire exercises and air-

ground integration training.  The removal of protective vegetation and continuous aircraft/vehicle use in 

these areas increases the potential for wind erosion of disturbed soils and, as a result, would increase the 

generation of fugitive dust.  Fugitive dust generated by training and associated vehicle activity would be 

widely dispersed due to winds in the area and would not be expected to result in exceedances of fugitive 

dust standards outside of the range.  The cumulative air quality effects from these other sources of PM10 

are expected to be below the General Conformity de minimis levels and therefore, less than significant.   

Construction equipment, aircraft operation, and vehicle traffic are also important sources of secondary 

pollutant ozone precursor emissions.  From a cumulative perspective, construction and operation of the 

IPBC at PTA would do little to alter overall vehicle and aircraft traffic.   

The Army will continue to avoid traveling during peak hours.  Even though vehicle related emissions 

would increase slightly, cumulative emissions of ozone precursors would be minimal.  These emissions 

would be temporary and would have too small of a net increase in ozone precursor emissions to have a 

measurable effect on ozone levels.  Consequently, vehicle traffic and construction equipment cumulative 

air quality impacts from secondary pollutants would be less than significant. 
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The potential exists for aircraft flight activity to increase in the future as other modernization projects at 

PTA are completed and come on-line.  UAV flight activity would be minimal and have little effect on 

ambient pollutant concentrations.  In addition, modernizing the range infrastructure would not result in 

additional helicopter activity at PTA.  Therefore, cumulative impacts of emissions from future increased 

aircraft operations would be less than significant.  

The Army is also implementing several projects at PTA that would serve to accommodate the future 

permanent stationing of the 2/25th SBCT.  This includes adding tactical armored vehicles and support 

vehicles to the training inventory used at PTA.  The construction of new facilities and support 

infrastructure, as well as improvements to existing structures will provide necessary training required for 

an SBCT.   

The 3rd Marines have also proposed a plan to further develop joint training facilities at PTA and create 

additional joint training complexes at PTA to support live-fire and maneuver training, urban warfare, 

convoy live-fire training, and weapons training requirements.  As a result, emissions from the 2/25th, (and 

other Army unit) tactical vehicles and other Marine Corps tactical vehicles, in addition to heavy 

construction equipment, would occur.  However, emissions from military vehicle engines, temporary use 

of construction equipment, and fugitive dust generated during construction activities would not be 

generated in sufficient quantity to have meaningful effects on ambient air quality conditions or negatively 

affect the attainment status of the project area.  Consequently, the increase in emissions from activities 

associated with the permanent stationing of the 2/25th SBCT and use of military training facilities by the 

3rd Marines would have a less than significant impact on air quality.   

The HIARNG has proposed to implement additional HAAT, which will also include training for the 25th 

CAB.  The Navy is also proposing a new mission to provide proficiency training of pilots in the MV-22 

Tiltrotor Osprey aircraft and H-1 Cobra and Huey attack helicopters at the proposed UCAS range, and 

other ranges as they are available (e.g., IPBC), in support of III Marine Expeditionary Force elements 

stationed in Hawaiʻi.  Emission sources associated with these projects may include military helicopter 

engines and fugitive dust from helicopter landings and take-offs.  Localized fugitive dust can be generated 

by wind effects on exposed soils and unpaved roads, and dust would be expected from these aviation 

training operations.  It is expected that the emissions from military helicopter use from HAAT, MV-22, 

and H-1 aircraft proficiency training at PTA would have a less than significant impact on air quality 

conditions due to the limited number of missions.  Emissions from military helicopter use at PTA 

associated with the Proposed Action would also be minimal.  Impacts of construction and operation of the 

IPBC when added to the impact of these activities would have little effect on ambient pollutant 

concentrations and would not contribute to cumulatively significant impacts on existing air quality.  

An MEC/UXO clearance project on the former Waikoloa Maneuver site and Nansay live-fire training 

sites could have impacts on air quality if open burning/open detonation is used as a treatment approach to 

dispose of materials.  Open burning in the ambient air or in a receptacle does not control combustion of 

gaseous or particulate emissions and they are emitted directly in to the air.  The combination of the IPBC 

project with MEC/UXO removal would be expected to have none to less than significant cumulative 

impacts on air quality conditions due to the distance from PTA that could limit the dispersion and dilution 

of pollutants during transport away from the emissions source.   
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As a result of historical air quality conditions on the island, overall air quality impacts from construction 

equipment, aircraft operation, and vehicle traffic associated with the Proposed Action, in combination 

with emissions from other DoD and non-DoD projects, and the continuing emissions from other 

emissions sources in the ROI would not violate any state or NAAQS.  Therefore the Proposed Action, 

when considered in combination with other past, present, and reasonably foreseeable future actions, 

would not have a significant cumulative impact existing air quality conditions.  

5.3.2.5 Noise 

Determining the cumulative noise impacts of spatially related projects, such as those listed in Table 5.2-1, 

creates a unique challenge.  Due to the complexity of calculating noise impacts, modeling is typically 

used to create contours that present the location and amount of noise impact, based on the selected metric.  

Normally, modeling is completed during the environmental review of an individual project and metrics 

are selected based on best practices for noise analysis (e.g., DNL for measuring human annoyance).  

Many of the projects being considered in the cumulative impacts analysis are in the early planning stages, 

with few details available to provide an accurate quantitative analysis of the cumulative noise impacts.  

Therefore, this section presents a qualitative analysis and discussion of the relevant projects from Table 

5.2-1 with the potential for cumulative noise impacts.   

The ROI for cumulative noise impacts depends on the intensity of noise generation.  For most common 

noise sources, the ROI is limited to areas within 0.5 mile (1 km) of the noise source.  High intensity noise 

sources, such as ordnance detonations, may have an ROI extending several miles (km) from the noise 

source.  Generally, this area includes PTA and its adjacent environs.  Therefore, the ROI for cumulative 

noise impacts is identical in scope to the ROI used to discuss noise impacts in Sections 3.5 and 4.5 of this 

document.  

Several planned projects identified in Table 5.2-1 at PTA involve helicopter stationing or training 

activities such as the Army’s HAAT action, the proposed UCAS range,  and the Marine Corps’ plan to 

introduce helicopter squadrons on the island of Hawai‘i.  Similar to the HAMET, the proposed HAAT 

action requires pilots to train in mountainous high-altitude environments.  Pilots conducting HAAT 

flights follow standard FAA procedures for flights conducted in and out of controlled airspace.  The 

overall HAAT flights contribution would likely be small compared with current and recreational air 

traffic, and pilots would be redirected temporarily through FAA air traffic control.  Details on the 

proposed HAAT action are still being planned; the HIARNG is preparing an EA to address the potential 

impacts from training and LZs at PTA or to lease private lands. 

The Navy prepared a Final EIS to evaluate the introduction of up to two squadrons (total of 24 MV-22 

aircraft) and one Marine Light Attack Helicopter squadron (18 AH-1Z and 9 UH-1Y helicopters).  

Proficiency training would occur at PTA, whereas, stationing and infrastructure improvements to 

accommodate the new mission would occur primarily on O‘ahu.  Military aircraft would continue to be 

flown in accordance with FAA regulations and within recommended altitudes established by the FAA, the 

state of Hawai‘i, and restricted airspace (R-3103) over PTA.   
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Only a limited amount of detail is available regarding potential noise impacts from the majority of 

projects identified in Table 5.2-1 on PTA and on surrounding land uses.  Based on the review of the 

proposed and planned projects, several have the potential to create noise impacts.  Additional data would 

be needed (such as noise modeling and contour maps) in order to compute the sum of all noise levels and 

assess the spatial relationships of noise impacts.  Further analysis completed in project-specific 

environmental reviews should be used to determine whether the cumulative impact exceeds established 

significance thresholds, particularly for aircraft and live-fire operations (whereas construction activities 

and maneuver operations would be less likely to result in significant cumulative impacts).  For example, 

while it is not currently possible to determine whether HAAT and MV-22 training at PTA could be 

significant when added to the existing operations levels at PTA, future noise analyses should address the 

cumulative noise impacts using modeling data from each of these projects.   

Cumulative Impacts on Noise 

Live-fire training is the dominant source of noise at PTA.  Under existing noise conditions for small arms 

fire, Noise Zone III is fully contained on the installation.  Noise Zone II is mostly contained within the 

installation boundary with the exception of one  portion, southeast of the Cantonment Area (extending 

from firing points northeast of the impact area) (Figure 3.5-2).  Noise Zone II in this area extends into 

designated forest reserve land, but the level of noise is considered acceptable for the area (Appendix F).  

No incompatible land uses exist on or off the installation within the Noise Zone II noise contours.  Under 

existing conditions for large caliber weapons fire, Noise Zone III contours are contained mostly on the 

installation with the exception of several small areas north of the installation, extending up to 656 ft (200 

m) into forest reserve land.  Noise Zone II contours also extend into forest reserve land at that same 

location.  After conducting modeling, the Army determined that there are no incompatible land uses on or 

off the installation within Noise Zones II and III noise contours from large caliber weapons firing 

(Appendix F). 

Noise producing activities at PTA other than the IPBC include military live-fire training, and military 

aircraft maneuvers or non-live-fire operations.  Civilian sources of noise include traffic from Saddle 

Road, which does not contribute considerably to noise conditions at or outside the installation.   

No Impact 

Noise generated from construction is generally considered temporary and would not extend beyond the 

boundaries of the installation.  There would be no sensitive receptors for this noise.  Additionally, 

construction noise would not add incrementally to other long-term sources of noise.   

Less than Significant 

Opening up new areas of the PTA impact area in particular, could modify the Zone II contour.  Figure 

4.5-1 shows that Zone II is expanded for the Western Range Area Alternative but still does not go outside 

the installation boundaries nearest the proposed IPBC. 

The proposed HAAT activities would include helicopter operations at PTA with landings and takeoffs at 

the BAAF.  Details on the proposed HAAT activities are still being planned; the HIARNG is preparing an 

EA to address the potential impacts from training and LZs at PTA to lease private lands. 
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The Marine Corps prepared a 2009 EA covering construction and operation at PTA of a MOUT facility, 

CLF range, and a live-fire grenade/Shoothouse with the enhancement of three FOB sites.  The EA stated 

that noise impacts due to construction activities would not be significant.  Furthermore, noise impacts due 

to additional live-fire operations would be periodic in nature and impacts would not be significant.   

The Navy’s mock airfield and associated targets at PTA provide realistic training opportunities that 

include carrier air wing strike warfare, mobile EW, time sensitive targets, and IFF radar.  The Navy 

proposed the use of inert bombs in the area of the mock airfield; noise generated from inert munitions 

items are generally much lower than what is generated from the standard munitions item upon detonation.  

Noise Zone II from the proposed IPBC in the Western Range Area Alternative (Preferred Alternative) 

extends into areas outside of the impact area where there have been historically documented occurrences 

for the Hawaiian Hoary Bat, Hawaiian Hawk, and the nēnē.  Direct impacts from live-fire noise on these 

species are addressed in Section 4.9.  No other noise contours from live-fire training extend to the 

Western Range Area Alternative (see existing noise contours (Figure 3.5-2).  No new noise contours 

would extend off the installation boundary as a result of operating the IPBC. 

Although the noise from the IPBC would combine with other noise to expand noise contours, these 

contours would not go outside the installation boundaries.  Therefore, this impact is not significant. 

5.3.2.6 Transportation and Traffic 

Factors the Army considered in determining whether a cumulative impact on traffic and transportation 

could occur in relation to projects in Table 5.2-1, include the extent to which the Proposed Action would 

result in increased traffic in the ROI, and disrupt traffic circulation patterns, and/or cause safety hazards.  

For the purposes of this analysis, significant effects could occur if traffic flow is degraded to a LOS of E 

as described in Table 5.3-1 and discussed in the following text. 

Table 5.3-1.  Summary of Potential Cumulative Impacts 

LOS Volume/Capacity Ratio Description 

A Less than 60% Free-flow operation 

B 60% to less than 70% Reasonably free-flow 

C 70% to less than 80% Flow at or near free-flow speed 

D 80% to less than 90% Borderline unstable 

E 90% to less than 100% Operation at capacity 

F 100% or Greater Breakdown 
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Hawaiʻi County and Hawaiʻi State (2010) approximated the ADT on Saddle Road to be 1,400 vehicles 

per day, and further projected that daily traffic would triple to 4,058 by 2013 resulting from road 

improvements.  After completing realignment of Section I, the state and Hawaiʻi County projected that 

total traffic volumes could rise to over 5,000 by 2020 and 8,125 by 2034 (approximately 6,500 vehicles 

(80%) would utilize the realigned section, and 1,625 vehicles (20%) would use the old Saddle Road 

through Waikiʻi.  Portions of Saddle Road currently operate at a LOS of E (passing is unsafe, and the road 

operates at 90% to less than 100% capacity).  After improvements are complete, Saddle Road would 

operate at LOS B (60% to less than 70% capacity, reasonably free-flow speed).  It should be noted that 

even with the proposed improvements, the Saddle Road LOS near KMA would remain at a rating of C 

(70% to less than 80%, near free-flow speed) as late as the design year 2034 (County of Hawaiʻi, State of 

Hawaiʻi, 2010). 

The Saddle Road Realignment would improve the LOS because current deficiencies would be corrected 

to incorporate newer design standards.  These higher standards would improve sight distances and 

provide sufficient lane widths and shoulders, and would result in higher operating speeds. 

Traffic throughout the island of Hawaiʻi has increased steadily over the last decade for a number of 

reasons including, but not limited to, the following factors: 

 Population increase (as reported by the Census Bureau 2009 data, the population has grown from 

120,317 in 1990 to 172,370 in 2009).  This accounts for a growth rate that more than doubles 

average state growth rate.  The island of Hawai‘i makes up approximately 13.5% of the total state 

population 

 Relative steady increase in tourism to the island (the Hawai‘i Department of Business, Economic 

Development & Tourism (2011) conducted a long-term visitor analysis beginning in 2000 and 

forecasting out to 2014 that, even accounting for the 2008 economic downturn, projects an overall 

steady increase tourism into the foreseeable future75 

 Increase in demand for consumer goods from outside of the island of Hawai‘i commensurate with 

growth in population and tourism, and resulting in more trucks and delivery vehicles travelling on 

Hawai‘i County roadways 

 Implementation of the Hawai‘i Long Term Transportation Plan and roadway improvements as 

discussed in Section 3.6, resulting in temporary traffic congestion, but having an overall long-

term benefit to traffic flow. 

For the purposes of this cumulative impacts analysis, the ROI for the IPBC is Saddle Road.  Action 

proposed in the EIS does not involve increasing training deployments to PTA.  Therefore, impacts on 

traffic from transporting Soldiers and equipment to PTA to conduct their training on mission essential and 

pre-deployment tasks would be the same as were analyzed in the SBCT transformation Final EIS (U.S. 

Army and USACE, 2004) where delays related to military vehicle convoys would be limited and convoys 

would yield to traffic along state highways.  There would be minimal impact on LOS on public highways. 

  

                                                      

75 http://hawaii.gov/dbedt/info/visitor-stats/tourismforecast/ 
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For this EIS, the Army would continue to avoid traveling during peak hours, provide media releases 

notifying the public of convoy travel, and maintain a public Web site listing upcoming PTA activities, 

including training and public involvement projects.  Subject to force protection measures and other 

security measures, the Web site would contain PTA training and convoy schedules, community projects 

the Army is involved in, any PTA-related activity or function that the public could attend, any general 

Army news that might be of interest to the public, and Army services available to the public. 

Construction traffic on Saddle Road resulting from IPBC construction would include, but would not be 

limited to, construction worker POVs, dump trucks, water trucks, and haulers (e.g., flatbeds, stretch 

trailers, and lowboys) hauling bulldozers, excavators, cranes (for some construction), and other 

construction equipment.  Construction equipment would account for on-site construction activities, 

including site clearing, grading, foundation excavation, and ground softening, for example. 

There are projects that may increase short- or long-term daily traffic along Saddle Road.  Troop 

drawdown overseas coupled with increased dwell time at the home station is expected to change semi-

annual training deployments to PTA at - or approaching - average historic training levels (pre- early 

2000s).  Troops and equipment would continue to be transported via convoys on public roadways to 

access PTA from Kawaihae Harbor.  Military trucks and vehicles would use state and county two-lane 

roads to and from PTA. Convoys would include no more than 30 vehicles at one time.  If multiple 

convoys would be required, they would be spaced out in 15-minute intervals.   

Saddle Road is being developed to meet rural arterial design standards of the Hawai‘i DOT and American 

Association of State Highway and Transportation Officials with a design speed of 60 mph (97 km/h).  

Portions of Saddle Road have been realigned to date with uphill passing lanes, truck escape ramps, scenic 

pullouts, and military-vehicle crossings incorporated into the project design, as needed, to enhance safety, 

and improve the projected LOS (DOT, 2010).  The benefits of the Saddle Road realignment north of the 

Cantonment Area have since mitigated much of the safety concerns (commuter traffic encountering 

military convoys or construction traffic) near PTA.  Furthermore, the SBCT transformation Final EIS 

(U.S. Army and USACE, 2004) fully analyzed the impacts that SBCT deployments would incur to Saddle 

Road traffic concluding that less than significant impacts would occur.  Delays related to military vehicle 

convoys would be limited and convoys would yield to traffic along state highways.   

 

Troop movements to PTA would continue to increase temporarily, and then decrease again due to Joint 

training activities (e.g., RIMPAC) that occur every two to three years.  These increases would be nominal 

(having minor almost imperceptible impacts) because much of the training at PTA would be aviation 

maneuvers, only some command and control, or exercise planning-related vehicle traffic may occur along 

Saddle Road to access the installation. 

At this time, it is unclear if the Marine Corps or Navy are considering proposing range construction for 

facilities associated with the MV-22 Osprey and H-1 aircraft.  If new ranges supporting these aircraft are 

required, construction-related traffic would be temporary. 
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In summary, the cumulative ADT on Saddle Road is anticipated to increase substantially over the next ten 

years for the following reasons: 

 Rise in population growth resulting in greater use of roadways County-wide 

 Rise in consumer demand resulting in greater use of roadways County-wide 

 Rise in visitor and tourism resulting in greater use of roadways County-wide 

 Return to the baseline of training at PTA due to increased dwell time at the home station and 

drawdown of troops from overseas engagement. 

Cumulative impacts along Saddle Road must be reviewed in two parts; impacts on sections that have 

already been realigned or may complete realignment in the near future (i.e., Section II, and portions of 

Section III); and impacts on sections that have not yet been realigned (i.e., Section I and IV, and portions 

of Section III). 

Cumulative Impacts to Realigned Sections 

Less than Significant 

The Saddle Road Realignment project is designed to improve the LOS along the entire roadway from E to 

B, including accommodating projections on traffic increases out to the year 2034 (up to 8,125 vehicles 

daily).  Current traffic projections through the 10-year period covered in this EIS were modeled by 

Hawaiʻi State and Hawaiʻi County to be at approximately 5,000 vehicles daily.  It is feasible to assume 

that construction-related daily traffic would increase to above state and county projections temporarily.  

The improvements from Saddle Road Realignment would easily handle IPBC construction-related traffic.  

Construction-related traffic would not reduce the LOS on completed sections to above B.  Therefore, the 

cumulative traffic impacts are rated at Less than Significant. 

Cumulative Impacts to Saddle Road Sections not yet Realigned  

Less than Significant 

Without modeling, it is feasible to assume that IPBC construction-related traffic along unfinished sections 

of Saddle Road, chiefly Section I and near the KMA, would temporarily degrade traffic conditions, and 

possibly reduce the LOS from E to F.  These impacts could be mitigated through implementing a traffic 

control plan, issuing press releases, and ensuring construction contracts include limitations on equipment 

deployments to PTA. 

Recommended Mitigation  

The Army should work with Hawaiʻi State and County to prepare a traffic control plan that outlines steps 

to minimize congestion and maintain access to adjacent properties during construction, and also to 

maintain access to areas of Saddle Road that serve recreation, including hunting units. 

Recommended Mitigation  

The Army could consider limiting heavy equipment construction traffic to non-peak commute times to 

minimize conflicts with other users of Saddle Road, and minimize safety hazards posed by passenger cars 

encountering heavy equipment.   
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Recommended Mitigation  

Prepare regular media releases advising the public when major construction traffic could occur, primarily 

during phases of construction start-up when heavy equipment would travel to PTA for site clearing, 

ground softening, etc., and publish the estimated initiation dates and times. 

5.3.2.7 Water Resources 

Cumulative impacts on water resources include water supply, surface water quality, groundwater quality, 

and flooding.  The ROI is the same as described in Section 3.7, and includes the region within the 

installation boundaries or easements where the projects would be implemented, the watershed 

downstream of the installation boundaries (for surface water impacts), or the aquifer(s) down gradient of 

the installation boundaries (for groundwater impacts).  The ROI of the projects outside the boundaries of 

PTA vary in size and are not well defined.  In general, the cumulative impact assessment is intended to be 

descriptive rather than quantitative. 

There are no surface streams, lakes, or other bodies of water within PTA boundaries due to low rainfall, 

porous soils, and lava substrates.  Intermittent stream channels quickly dry after rainfall stops.  Rainfall is 

the main source of water that sustains plants and animals in the dryland habitat of PTA.  Limited data on 

surface water quality are available for the PTA watersheds. 

There are several intermittent streams that drain surface water off the southwestern flank of Mauna Kea 

and lie within the same drainage area as PTA.  Popo’s Gulch is the closest stream to PTA boundaries.  

Popo’s Gulch converges with ‘Auwaiakeakua Gulch to drain surface water toward the Waikoloa 

community to the west of PTA.  There are three  intermittent streams located within 2 miles (3.2 km) of 

the Cantonment Area (Waikahalulu Gulch, Pōhakuloa Gulch, and one  unnamed gulch), which collect 

runoff from the southern flank of Mauna Kea (U.S. Army and USACE, 2008a).  One  perennial stream 

occurs downstream of PTA, the Waikoloa Stream, which heads towards the Kohala Mountains, runs north 

parallel to State Highway 19, and discharges into Kawaihae Bay through the Waiulaula Gulch (State of 

Hawai‘i, 2002b).   

Similar to surface water quality, groundwater occurrence and quality on the island of Hawai‘i and more 

specifically at PTA have not been well studied.  It is believed that groundwater beneath PTA is at great 

depths.  Test wells are being drilled, as discussed in Section 5.2.2.6. 

Among the trends considered within this cumulative impacts analysis for water resources in Hawai‘i are 

increases in demand for potable water, due to an increasing population and expansion of urban and 

residential areas, and an accompanying increase in sources of pollution.  In the past, demand for water for 

agriculture spurred the development of a network of tunnels, pipelines, and canals to transfer water from 

areas of abundance (usually in mountainous areas with high level water) to the major agricultural areas.  

This did not come without consequences in the form of lowered water levels in the high level aquifers.  

Potable water has also been supplied through drilling wells to tap abundant groundwater resources.  

Drilling and pumping water are expensive, and over-pumping can lower groundwater levels, causing salt 

water intrusion in coastal areas.  To prevent overdrawing groundwater resources, the state of Hawai‘i has 

attempted to estimate the long-term sustainable yield of the major aquifers and to issue permits for 

groundwater extraction so as not to exceed the sustainable yield.  
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Groundwater quality has been affected by industrial chemical releases and by septic systems, as well as 

by pollutants infiltrating urban runoff.  These pollutants can threaten available water supplies requiring 

expensive treatment to make usable water.  Similarly, urban expansion and industrial and agricultural 

development have impacted surface water quality.  Nutrients, sediment, toxic chemicals, and debris from 

nonpoint sources collected by runoff in streams are eventually discharged to lakes, estuaries or the ocean.  

These pollutants can adversely affect aquatic species or the aesthetic qualities that make Hawai‘i a 

desirable place to live.  The state of Hawai‘i has increasingly addressed efforts at reducing and preventing 

this type of pollution, through monitoring, setting water quality goals, and permitting and through public 

education and information campaigns.  These trends are expected to continue. 

Less than Significant 

The proposed IPBC considered with the projects listed in Table 5.2-1 would have a significant cumulative 

impact on the water resources not only of PTA but the surrounding areas of PTA; however, these 

cumulative impacts are mitigable.  Projects that modify the pervious balance of infiltration would be 

required to restore that balance through the compliance of Section 438 of the EISA, thereby protecting the 

watersheds, water table, and water quality of the island of Hawai‘i from any adverse cumulative impacts.   

Runoff from these projects has the potential for significant adverse impacts on water quality surrounding 

PTA.  Proposed projects may require a NPDES permit to mitigate potential impacts on the water supply 

“downstream” of PTA, also known as non-point source pollution.  NPDES permitting requires an 

approved BMP plan (such as an erosion and sediment control plan with the HDOH-CWB) that would 

discuss pollution prevention measures that must be implemented during construction activities with 

continuous monitoring.  In particular, weekly inspection(s) during and after a rain event are requirements 

of all NPDES permitted projects.  Implementation of BMPs identified in the NPDES permits these 

projects would be required to obtain would mitigate these impacts to less than significant.  To avoid 

significant adverse cumulative impacts on water quality, not only of PTA, but the island of Hawai‘i, the 

projects must meet all city, county and state regulation requirements, such as HDOH, SDWB, and 

Wastewater Branch (WWB).   

The IPBC will result in soil disturbance and expose soils to erosion.  Several of the projects identified in 

Table 5.2-1 involve ground disturbance.  Those projects with ground disturbing activities of more than 1 

ac (0.4 ha) of land would be required to comply with stringent stormwater pollution prevention 

requirements, including use of BMPs identified prior to construction in stormwater pollution prevention 

plans, to minimize potential impacts on surface water quality  from soil erosion and sediment loading. 

As with the impacts of sediment loading, the effects of chemical contaminant loading could also 

contribute to cumulative impacts on water quality.  However, implementing construction BMPs for 

stormwater would also address the potential for contaminant transport.  Complying with regulatory 

requirements by implementing Phase 2 stormwater management regulations would ensure that the 

contributions of sediments and pollutants from the project would be kept at a minimum.  In most cases, 

complying with these regulations is expected to improve surface water quality compared to current 

conditions and to keep potential cumulative impacts from exceeding significant levels.  Monitoring and 

the requirement to define and document progress toward meeting pollutant reduction goals would help to 

ensure that water quality is not degraded further. 
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Compliance with city, county, and state regulation requirements and BMPs to protect watersheds and 

water quality on the island of Hawai‘i.  Examples of BMPs that may be employed include: 

 Stabilized construction entrances to provide and reduce vehicle tracking of sediments 

 Erosion and Sediment Control Inspections and Maintenance Practices; all control measures would 

be inspected once each week and following a rain event to ensure effectiveness 

 Built-up sediment would be removed from silt fences when it has reached one-third the height of 

the fence and or on a bi-weekly basis. 

Water resources impacts are considered less than significant because of the lack of permanent surface 

water resources and the great depth to the groundwater at PTA, implementation of construction BMPs, 

adherence to spill prevention and response procedures, and facility designs to account for flooding and 

runoff potentials.   

The Army continues to address potential groundwater contaminants resulting from past practices.  

Infiltrating surface water containing nonpoint source pollutants is not likely to have a significant impact 

on groundwater quality because the pollutants are typically highly dilute and tend to be adsorbed or 

biodegraded during infiltration through soils.  Spills and other accidental releases may occur infrequently 

and could have more significant local impacts on groundwater quality.  Their occurrence cannot be 

predicted, but SOPs have been established (i.e., training spill response personnel and those who handle or 

manage hazardous materials or wastes, provide spill response equipment and supplies, reduce the use of 

hazardous chemicals and other waste minimization procedures, and use engineering controls (such as 

secondary containment) to reduce the potential for releases) to reduce the potential and impacts of 

accidental spills and releases.  If spills occur at PTA, the extent of the spill is expected to be fully 

investigated and characterized and then remediated, in compliance with regulatory requirements.  The 

project is not expected to increase significantly the cumulative potential for spills that could affect 

groundwater quality.  Because implementation of SOPs would address containment and remediation of 

spills, nonpoint source pollutants are not likely to interact with or accelerate any decreases in groundwater 

quality due to septic tank or industrial releases.   

Construction projects involving paving, new facilities, and other impermeable surfaces can increase 

flooding potential by reducing the retention time of runoff and concentrating runoff at selected discharge 

points, rather than dispersing it over a wide area.  The proposed project is not expected to contribute 

significantly to an increase in the potential for flooding at PTA or surrounding areas.  Impacts from 

construction projects would not be expected to significantly decrease the amount of stormwater runoff 

retained by soils in the high-intensity short-duration storms that cause most flooding in Hawaiian 

watersheds.  The project will be designed to accommodate the additional runoff.  Phase 2 stormwater 

management regulations would require MS4s, including federal facilities, to control runoff in new 

developments and prevent impacts such as flooding or high stream flows that could increase erosion. 
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Beneficial Impact 

The IPBC would not increase demand for potable water, although water may need to be transported 

farther.  Two small-diameter test bores are being drilled to depths of approximately 1.2 mi (2,000 m) 

below the ground surface, beneath the installation, to help determine if water is present and in what 

quantity, and for water samples to determine water quality.  Plans for the test bores are in progress.  As 

there are no potable water sources at PTA, if water was found under the installation, it would be a 

beneficial impact to the area. 

5.3.2.8 Geology and Soils 

The PTA ROI for geology and soils includes all areas in which project-related activities may occur, 

including the General Range Area and the corridors of the military vehicle roads.  These projects may 

contribute to cumulative impacts from soil erosion.  The major historic influence on soil erosion in the 

ROI is the disturbance of soils, slope modifications, changes to drainage features, and loss or disturbance 

of vegetation due to agricultural conversion, military activities, fires, roads, and development.  As soil 

disturbance can change the soil profile of an area and expose soils directly to rain and runoff, this can 

increase the potential for soil erosion.  Although it is difficult to quantify historic soil loss, many of the 

lower slopes of the island of Hawai‘i have experienced vegetation removal and subsequent increased soil 

erosion rates.  Soil erosion and deposition are naturally occurring phenomena in any landscape.  Adverse 

impacts, such as loss of productive topsoil, loss of fragile soils supporting unique plants or endangered 

habitats, impacts on water quality, and down slope soil movement, may result when erosion rates are 

accelerated by human or natural disturbances.   

In recent years, soil erosion and/or soil loss has been reduced through better management of agricultural 

lands, stormwater controls on urbanized lands, revegetation of disturbed lands, and an understanding of 

the importance of vegetative cover within an area.  Notwithstanding, activities that disturb or remove 

vegetative cover are planned to or will occur in the reasonably foreseeable future, which will continue to 

result in greater soil erosion and loss than without these activities.  Areas with well developed (deep) soils 

would likely be revegetated and stabilized, however, areas with newly formed soils or shallow soil 

profiles may not be able to recover from soil erosion or soil loss impacts. 

Construction projects, such as some of those listed in Table 5.2-1, are examples of potential soil 

disturbing activities that can contribute to soil erosion.  However, to date, there are increasingly strict 

regulations at the federal, state, and often local level that require implementation of BMPs to reduce the 

potential for soil erosion from construction sites to protect water resources.  The use of BMPs, and other 

management plans, has the indirect effect of reducing soil erosion at the source.  Similar practices can be 

applied to all ground-disturbing activities, as awareness of the effects of soil erosion on downstream 

resources increases, and the forward trend in soil erosion is expected to be a continued decrease in erosion 

from human activities.  Because project-specific data are not available for all cumulative projects, the 

cumulative analysis was conducted on a qualitative basis. 

The potential for soil erosion or soil loss within the ROI would increase with different land use activities 

or the level of disturbance planned for at PTA.  In areas where soils are thin and fragile, the effects of soil 

loss may be irreversible.  Impacts on water quality from the IPBC and other reasonably foreseeable 

projects can be mitigated with stormwater management and runoff controls (see Section 4.7).   
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Cumulative Impacts on Geology and Soils 

Significant Impact Mitigable to Less than Significant 

Projects proposed outside PTA boundaries on the island of Hawai‘i include various construction, 

demolition, and alteration projects; military training exercises/tests; and MEC/UXO clearance activities.  

These projects could increase the amount of vegetation cleared, thereby an increase in soil erosion may be 

experienced.  Construction of the IPBC involves a substantial amount of ground softening in which lava 

is crushed into finer material.  Site clearing and grading for construction of the proposed IPBC would 

expose lava flow areas and soils to enhanced erosion by water or wind.  This impact would be expected to 

be less than significant because the proposed IPBC would be constructed on lava flow areas with little 

soil development using standard erosion control practices.  Construction impacts would be temporary.  

Many of the other projects listed in Table 5.2-1 also involve crushing of lava.  However, with the 

implementation of federal, state, and local regulations in conjunction with BMPs, the potential impacts 

from IPBC construction on cumulative geology and soil impacts would result in significant impacts 

mitigable to less than significant.   

There would be potential dust and surface runoff erosion from use of trails and unpaved roads at PTA 

near the Western Range Area Alternative (Preferred Alternative).  The impacts would not be significant 

relative to long-term soil loss or erosion because use of the trails and roads would not significantly alter 

the rate of erosion.  The Army would follow BMPs in maintaining these trails and unpaved roads. 

Less than Significant 

The construction of the IPBC may increase the potential for soil erosion and vegetation cleared.  Use of 

the IPBC would also involve additional vehicles driving from the Cantonment Area to the Western Range 

Area Alternative, causing an incremental increase in the levels of fugitive dust.  At the regional level, 

however, the effects are not expected to be significant when combined with the effects of other regional 

actions.  With the implementation of BMPs and recommended mitigation measures these potential 

cumulative impacts would be less than levels. 

Recommended Mitigation  

The Army would develop and implement an Erosion and Sediment Control Management Plan to 

minimize dust emissions. 

Recommended Mitigation  

The Army would continue to implement land rehabilitation projects, as needed, within the LRAM 

program. 
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Less than Significant 

Although exposure to chemical contaminants in soils from construction of the IPBC could occur, the risk 

from exposure to contaminated soils would be low.  Even though construction would require the 

conversion of a portion of the range impact area, Soldiers would be exposed to contaminated soils in a 

limited capacity for a period of days or weeks.  The level of chemical compounds present would be below 

their respective industrial PRGs.  Considered together, the potential duration of exposure to the chemical 

concentrations on the training ranges would represent a low risk to personnel.  Airborne pathways (such 

as windblown contaminated dust) would not be a migration pathway that soils contaminated with 

munitions constituents would reach receptors outside the Range Area.  Therefore, no significant 

exposures to chemical contaminants related to munitions constituents in soils would be expected.  

Future training activities at PTA could include dismounted maneuver training, with vehicle use generally 

limited to existing trails or roads.  Military units using PTA involve mounted, dismounted, and aviation 

maneuver training.  Maneuvers that occur off-road result in soil erosion, soil compaction, and soil loss.  In 

areas of PTA where soils are thin and fragile, the effects of soil loss are irreversible and the impacts from 

mounted maneuvers in these areas are considered to be significant.  Impacts on water quality by proposed 

projects or activities may be mitigated with stormwater management and runoff practices (see Section 

4.7).  Maintaining a persistent vegetative cover in areas of intensive use or development is not possible 

because of the nature of the proposed training.  Proposed maneuver training could contribute to 

significant soil loss and compaction at PTA, and mitigation measures would substantially reduce impacts. 

Proposed road or trail construction of the IPBC could cause soil loss, however the cumulative impact 

would be less than significant.  Road or trail construction activities would occur on previously disturbed 

areas.  There would be potential dust and surface runoff erosion from use of roads at PTA.  The impacts 

would not be considered to be significant relative to long term soil loss or erosion because the porosity of 

soils there coupled with a general lack of gulches or surface water would highly localize sedimentation 

from runoff erosion. 

Seismic or volcanic eruption hazards could result in a natural disaster that influences areas at or 

surrounding PTA.  However, the Army is expected to have internal capacity to evacuate its personnel and 

to support civilian emergency response efforts in a seismic or volcanic emergency.  The presence of 

trained personnel and equipment resources at PTA would reduce the potential impacts of a natural 

disaster to the civilian population in the region.  Overall, the construction and use of the IPBC would add 

little incremental impact to these risks. 

5.3.2.9 Biological Resources 

Cumulative impacts for biological resources were assessed by analyzing factors that could impact 

resources cumulatively for past, ongoing, or future projects by analyzing several factors, such as overall 

abundance of a particular resource, amount of the resource impacted, and state or federal status of the 

resource.  The ROI used in this analysis includes PTA and the island of Hawai‘i.   
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Impacts were assessed based on the resource in question.  A species or ecosystem with regional or local 

significance would result in more significant impacts than a species more geographically abundant and 

prevalent.  Impacts that could alter or destroy high quality to moderate quality habitat, affect populations, 

or increase undesirable nonnative species would be considered significant.  Impacts to other resources 

more abundant and geographically prevalent, such as non-sensitive wildlife and vegetation, could range 

from less than significant to mitigable to less than significant.   

Past, present and future projects identified in Table 5.2-1 were reviewed to determine potential 

cumulative impacts on biological resources found within and outside the boundaries of PTA.  Because 

project-specific data are not available for all cumulative projects, the cumulative analysis was conducted 

on a qualitative basis.  The Marine Corps prepared an EIS evaluating the introduction of new troops in 

support of several helicopter squadrons with proficiency training occurring at PTA (U.S. Navy, 2012b).  

Furthermore, there are numerous projects planned or proposed on the island of Hawai‘i outside of PTA’s 

boundaries, including roadway extensions/pavements, construction of facilities, submarine warfare 

exercises, harbor extension, and MEC/UXO clearance. 

Wildlife, Vegetation, Listed Species and Critical Habitat 

Significant Impact 

Construction of the IPBC would increase the amount of vegetation cleared and potentially disturb 

habitats.  Listed species and their habitats have been observed within the General Range Area (Section 

3.9).  The effect on endangered plants is discussed in Section 4.9. 

Projects proposed outside PTA boundaries on the island of Hawai‘i include various construction, 

demolition, and alteration projects; military training exercises/tests; and MEC/UXO clearance activities.  

These projects could increase the amount of vegetation cleared, potentially disturb, or take listed species 

and their habitat, may alter or disturb sensitive ecosystems, potentially introduce and spread invasive 

species, and may disturb native wildlife.  The cumulative impacts on biological resources from these 

projects could result in significant impacts, depending on the extent of disturbance to listed species or 

ecosystems.  Some listed species and their habitats are geographically found only on the Hawaiian 

Islands.  Population numbers and structure, genetic variability, and other demographic factors for these 

species could have large, short-term declines with long-term population numbers significantly depressed.  

Furthermore, the possible spread of invasive plants could increase the potential of habitat loss, which 

could also impact sensitive ecosystems.  Loss of habitat might also affect the viability of at least some 

native species.  Mitigation measures would reduce impacts, but not to less than significant.   

The Army has completed an ESA Section 7 formal consultation with the USFWS for the proposed IPBC 

at PTA.  The Army will abide by all the terms and conditions and the conservation measures identified in 

the 2013 BO (Appendix G), which includes an analysis of cumulative impacts.  
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Less than Significant 

The PTA INRMP, PIP, and measures identified in previous ESA Section 7 consultations adequately 

minimize and/or mitigate the potential impact of dust or soil erosion that may occur from ground training 

at PTA.  The loss of habitat and listed species within the impact area have been mitigated and/or 

minimized through these NEPA and ESA consultations.  Cumulative impacts on biological resources 

from training activities would likely result in less than significant impacts.  Impacts would not be 

expected to result in large, short-term declines having long-term population numbers significantly 

depressed, as Soldiers would utilize existing training areas. 

Military readiness activities are exempt from take of migratory birds under the MBTA, unless the Army 

determines that such take may have a significant adverse impact on a population of migratory bird 

species.  A number of birds are known to occur at PTA, but the numbers of native migratory birds in the 

area have not been assessed.  However, it is not anticipated that ground training activities at PTA would 

take many birds, especially not to the degree of significant impact on a population level.  Overall, the 

Proposed Action would add only slight incremental impacts on the other anticipated impacts and 

therefore, cumulative impacts would not be significant. 

Invasive Species 

Significant Impact Mitigable to Less than Significant 

The construction and operation of facilities, ranges, and infrastructure may possibly introduce and spread 

invasive species.  The possible spread of invasive plants could increase the potential of habitat loss, which 

could also impact sensitive ecosystems.  Loss of habitat might also affect the viability of at least some 

native species.  Disturbance from these activities would leave surrounding habitats vulnerable to the 

spread of nonnative species (including the potential introduction of nonnative species that do not 

presently occur on PTA) that can outcompete native species.  The potential to spread invasive plants may 

occur; however, control measures would be continued (e.g., vehicle washing requirements, invasive plant 

management guidance, and a weed control program) to minimize the establishment of introduced species.  

Considering the past, ongoing, and reasonably foreseeable future actions, although mitigation measures 

would be implemented, the overall cumulative impact from the spread of invasive (nonnative) species 

from the Proposed Action and those listed above in Table 5.2-1 would be significant.  Mitigation 

measures, such as following BOs, implementation plans, and various guidelines would reduce impacts, 

but not to less than significant. 

The Army has completed an ESA Section 7 formal consultation with the USFWS for the proposed IPBC 

at PTA.  The Army will abide by all the terms and conditions and the conservation measures identified in 

the 2013 BO (Appendix G). 
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Recommended Mitigation 

Consider implementing the following mitigation measures to minimize the spread of invasive species 

from construction-related activities: 

 Educate construction contractors about the need to wear weed-free clothes and maintain weed-

free vehicles when accessing the construction site 

 Educate Soldiers and civilians that use PTA facilities and roads on the importance of cleaning 

vehicles, equipment, and field gear 

 Prepare a one-page insert for construction contract bids that inform bidders of invasive species 

BMP requirements 

 Inspect and wash all military vehicles at washrack facilities prior to leaving the installation to 

minimize the spread of weeds (e.g., fountain grass), and animals (i.e., invertebrates) 

 Implement invasive animal control programs to include protocols for the removal of introduced 

animals. 

5.3.2.10 Cultural Resources 

This section discusses the cumulative impacts for cultural resources.  The cumulative ROI for cultural 

resources is the island of Hawai‘i.  While the most directly connected resources to those at PTA are 

within the surrounding communities, archaeological sites throughout the island would be affected by the 

continued development and military training included in the cumulative projects. 

Many factors were considered for this cumulative analysis, including public comments for this project 

and the projects listed above.  Most of the public comments related to access to traditional areas and the 

potential destruction of cultural sites and landscapes from training activities.  Because project-specific 

data are not available for all cumulative projects, the cumulative analysis was conducted on a qualitative 

basis. 

Historical Cumulative Effects 

Residential, commercial, and military development throughout the state of Hawaiʻi has destroyed or 

damaged many cultural resource sites, but Hawai‘i’s rich history produced a dense collection of historical 

properties, many of which are as yet undiscovered.  Past cumulative effects on cultural resources have 

resulted from Euro-American settlement and over 50 years of military activity at PTA.  Significant 

impacts on cultural resources can include destruction of the properties or elements of the resource that 

qualify it for inclusion on the NRHP.  Other impacts can occur from changing the setting and character of 

the resource.  For places important for traditional reasons, significant impacts can include reducing or 

eliminating public access to these areas, altering the landscape or setting, or destroying or altering the 

natural setting by prescribed burns.   
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Prior to military use at PTA, ranching and cattle altered much of the indigenous vegetation in the 1800s, 

causing the destruction or alteration of many of the prehistoric and historic period archaeological sites due 

to cattle trampling and landscape alteration.  It is likely that early military use of PTA, prior to cultural 

resource legislation and current management efforts may have resulted in the loss, destruction, or 

alteration of cultural sites from training activities.  Because access to PTA has been restricted for over 50 

years, it is difficult to find community members with specific knowledge of the historic use of these 

areas.76  This loss of knowledge is an additional effect of the prolonged military use of these areas.   

Significant Impact 

Construction projects on the island of Hawai‘i could result in significant impacts on cultural resources.  

Previous public comments indicate that there are significant Native Hawaiian resources in the area around 

Kawaihae Harbor, including an underwater heiau; the harbor deepening and Saddle Road Realignment 

could significantly affect these resources.  Construction of new facilities at PTA could have significant 

impacts on cultural resources, depending on its location. 

For the federal projects identified in Table 5.2-1, cultural resources surveys would be conducted as part of 

the required site-specific NEPA documentation.  However, if numerous cultural resources (i.e., excavated 

pits) are found at other newly proposed ranges such as the AGR, or during road/trail construction at PTA, 

there could be an overall loss of cultural resources.  The Army consulted with the SHPD and other 

interested parties on the effects to historic properties for the proposed IPBC within the impact area.   

In recent years, the loss of cultural resources at PTA has been greatly reduced through implementation of 

avoidance measures, an understanding of the importance of cultural resources in the area, and education 

of Soldiers training in the General Range Area.  The Army is developing an Integrated Cultural Resource 

Management Plan (ICRMP) for all its installations in the state, including PTA.  This plan would provide 

an inventory of cultural resources on Army properties and would provide management protocols for 

Army activities in order to protect and preserve cultural resources and comply with federal laws and 

regulations. 

Although each of the projects identified would be consulted on under federal or state historic preservation 

laws and regulations, as appropriate, with accompanying agreement documents as needed, the cumulative 

impact on cultural resources on the island of Hawai‘i could be significant because cultural resources 

could be damaged or destroyed.  These impacts could be limited to a greater or lesser extent, depending 

on the ability of project proponents to avoid or mitigate the damage. 

  

                                                      

76 The oral history interviews cited earlier in Chapter 3.10 is evidence of some of the remaining memory of historic 

use and tradition. The oral history interviews cited earlier indicated that memory at least of trapping birds for feather 

collection persisted into the late 20th century. Loss of knowledge of use of the PTA area has also resulted from 

changing lifeways due to technology and the economy and shifts in population/residential patterns. 
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Mitigation for these cumulative impacts would be to avoid archaeological sites and other cultural 

resources, to prohibit demolition of significant historic buildings and structures, to reuse these properties 

following the Secretary of the Interior’s Standards for Rehabilitation and Guidelines for Rehabilitating 

Historic Buildings, and to treat historic and prehistoric archaeological resources appropriately, should 

such resources be uncovered.  In addition, historic properties would be documented before being 

destroyed, in accordance with Department of Interior standards and Section 106 of the NHPA.  The Army 

intends to work with range planners and the Corps of Engineers during the range design process to ensure 

avoidance measures are taken into consideration when locating firing points, targetry, and maneuver areas 

on the ranges.  Appropriate mitigation would be established in consultation with SHPD and other parties.  

Collection of data and distribution of information through public outreach would also be conducted.  

Continuing education and awareness of Soldiers training at PTA would be conducted using in-briefing 

materials to ensure units using proposed new ranges can identify sites and take avoidance measures 

during training. 

Given the damage or destruction of cultural resources from the impact of the projects identified in Table 

5.2-1, these activities could accelerate the trend of damage to cultural resources in Hawai‘i.  Although 

specific actions for the proposed activities on PTA can be mitigated on a case-by-case basis, the overall 

effect of continued development throughout Hawai‘i would result in substantial alteration and restriction 

of native use of traditional areas and the potential destruction of numerous archaeological sites.  

The Army and USAG-P continue to work with the SHPD to incorporate historic preservation goals, 

which are outlined in the State’s Historic Preservation Plan found on the SHPD Web site77 (State of 

Hawaiʻi, 2001).  Each goal, as stated below, further has objectives that the state and its cooperating 

partners (including the Army) integrate into its planning practices: 

 Promote effective land use planning that incorporates historic preservation concerns 

 Promote sensitive historic preservation, community revitalization, and economic revitalization 

 Increase recognition and improve management of Hawai’i’s historic resources 

 Increase public knowledge of Hawai’i’s historic properties and the benefits of historic 

preservation. 

USAG-HI has committed to preserving some historic properties under its control at PTA, and is actively 

protecting those sites through fencing and regular monitoring.  The Army recognizes that cultural 

resources at PTA are not entirely representative of the rest of the island of Hawaiʻi, The Proposed Action 

involves damage or destruction to cultural resources.  Its impacts add incrementally to the area, already-

significant, impacts therefore, the cumulative impact will be significant.  This tends to diminish the 

incremental impact of the Proposed Action when placed in context. 

  

                                                      

77 http://state.hi.us/dlnr/hpd/hpgreeting.htm 
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5.3.2.11 Hazardous Materials and Hazardous Waste 

The discussion of the cumulative effects of HM/HW requires a detailed look at the properties of the ROI 

in which the cumulative projects are taking place.  The effects of HM/HW are most commonly localized 

and limited to the boundaries of the project ROI.  Due to the localized nature of these environmental 

effects, most would be classified as either a less than significant impact or significant impact mitigable to 

less than significant depending on the control measures in place and environmental characteristics of the 

ROI.  The cumulative effects of HM/HW become a concern due to continued deposition over time and/or 

the existence of a transport mechanism such as an airway, waterway, or groundwater at many locations 

throughout the U.S.  The effects of extensive accumulation and/or rapid transport and dispersion of 

contamination could result in a significant impact. 

Due to the localized nature of HM/HW effects and the characteristics of PTA, the ROI impacted by the 

cumulative effects of HM/HW is limited to the boundaries of PTA.  The lack of surface or groundwater 

greatly reduces the probability of contaminant migration in both the Cantonment Area and Range Area.  

The conclusions of an ORAP assessment of PTA conducted in 2010 (discussed in detail in Section 3.8) 

found that migration pathways that contaminants would use to leave the range area do not exist at PTA.  

As a result, contaminants are generally confined to the range areas and within the impact area at PTA. 

The regional project list found in Table 5.2-1 includes projects that have, or would occur within the 

boundaries of PTA, and those which do not.  As a result of the information discussed in the previous 

paragraph, projects that do not occur within the boundaries of PTA, or directly adjacent to, are not 

discussed as contributing to the cumulative effects of HM/HW in this section.  The effects of hazardous 

waste/hazardous materials for projects outside of the PTA boundary would be limited to their respective 

transport (migration) mechanisms and ROI. 

Cumulative Impacts to Hazardous Materials/Hazardous Waste 

Significant Impact Mitigable to Less than Significant 

Some of the future projects proposed by other Military Services involve training the MV-22 Osprey and 

Cobra Attack Squadron, and Navy bombing exercises (e.g., at the mock airfield) at PTA.  Both live and 

inert munitions would be used during training exercises under these actions.  While these actions would 

increase the amount of MEC/UXO generated at PTA, both would involve firing into the impact area, 

which is a restricted access area, thereby resulting in less than significant impacts on human health and 

safety.  Significant impacts on human health as a result of reclaiming future impact area to create training 

area (such as what is proposed for the IPBC) could occur by exposure to explosives.  Installation 

personnel and contractors surveying the impact area for natural resources, cultural resources, and 

MEC/UXO would be accompanied by experts trained in MEC/UXO identification, to minimize 

dangerous contact with dudded munitions items.  MEC/UXO found would be GPS-tagged so that those 

areas could be cleared safely prior to construction.  There is a chance that construction workers 

conducting ground clearing and build-up of the new range would encounter MEC/UXO not found during 

initial surveys.   
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Recommended Mitigation 

Ensure all construction workers on the range (and Soldiers using the range once completed) would be 

educated on how to identify MEC/UXO and learn the proper protocols if MEC/UXO is found.  

Recommended Mitigation 

Continue education and training programs, and implement safety protocols within the General Range 

Area. 

Recommended Mitigation 

Continue surveys of new or previously used areas, and through survey of training areas at the completion 

of live-fire exercises involving dudded munitions, MEC/UXO could be properly disposed of. 

Less than Significant 

The construction and operation of the IPBC project would increase the amount of hazardous materials 

stored at PTA, and increase (by a currently undetermined amount) of hazardous waste generated and 

stored on the installation; however, the introduction of new maintenance facilities would be an 

improvement on the current facilities by which waste is temporarily maintained prior to disposal.  There 

would be no change in procedure for handling and managing waste. 

General Range Area construction would generate small amounts of hazardous waste (e.g., POLs).  The 

IPBC would require an increase in herbicide and/or pesticide materials that may, over time, require an 

increase in the storage space at environmental or DPW facilities in the Cantonment Area.  The 

implementation of BMPs, SPCC Plans, and continued implementation of the IHWMP would minimize 

the impacts from hazardous material and waste production, storage, handling, and disposal.  The 

incremental addition of IPBC impacts on existing and anticipated impacts would be less than significant. 

5.3.2.12 Depleted Uranium 

Factors the Army considered in determining whether a significant impact could occur were determined 

based upon the risk that receptors would be exposed to DU exceeding the acceptable risk range that the 

EPA considers safe (10-6 to 10-4 millirems/yr). 

The ROI for DU contamination only extends to the boundaries of PTA, and not beyond.  Since the Army 

ceased using DU at PTA in the 1960s, no additional DU-containing munitions have been used at the 

installation.  Therefore, no additional DU accumulation has occurred at PTA beyond the 1960s.  

Cumulative effects of DU may be viewed as the cumulative, long-term exposure to DU at PTA.  This is 

addressed in the section on DU exposure below.   

The public has also raised concern that DU contamination at the installation may contribute to 

background levels of radiation, and presents a substantial safety concern.  This concern is addressed 

below under Cumulative Impacts on Background Levels of Radiation. 
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Impacts from DU Exposure 

Less than Significant 

Studies conducted by the Army through 2005 consistently indicate that the health risks associated with 

DU exposures are low.  The form of uranium found on PTA (other than natural) is a molybdenum alloy.  

According to the Archives Search Report, the primary suspected contaminant associated with the Davy 

Crockett System is D-38 uranium alloy, also called DU.  An M101 Spotting Round projectile body was 

comprised of approximately 8 oz (226.8 g) of the D-38 uranium alloy.  The alloy was manufactured with 

92% DU and 8% molybdenum, resulting in approximately 7.36 oz (208.6 gram (g)) of DU per projectile.  

Based on data presented in a Baseline Health Risk Assessment for Residual DU at PTA (CABRERA, 

2010), the maximum doses or exposure risks that receptors at PTA may experience are well below that of 

the EPA acceptable risk range.78  These conclusions are based upon conservative estimates of long-term 

potential exposure to DU at the installation.  That study also found that no exposure pathways exist for 

receptors outside of PTA’s boundaries (including nearby residents or those using recreational areas close 

to the installation).   

 

None of the projects reviewed in Table 5.2-1 involve the use or handling of DU.  The chance that 

aerosolized particles in areas adjacent to where modernization projects would occur, could become re-

suspended from construction activities in any quantities that could pose an unnecessary health risk would 

be less than significant.   

Cumulative Impacts to Background Levels of Radiation 

No Impact 

Background levels of radiation have increased worldwide from those before the 1900s primarily due to 

atmospheric weapons testing.  The U.S. DoE reports that “Following the explosion of the Chernobyl plant 

in Ukraine in 1986, air monitoring in the U.S. also picked up trace amounts of radioactive particles, less 

than one thousandth of the estimated annual dose from natural sources for a typical person.”  (EPA 

Radiation Protection Web site, 2011).79  Ongoing monitoring of radiation by the EPA has further detected 

miniscule quantities of iodine isotopes and other radioactive particles (that pose no health risk) in the U.S. 

since the April 2011 Fukushima nuclear plant disaster in Japan.   

  

                                                      

78 Receptors are defined as current/future maintenance workers, future construction workers/remediation workers, 

future adult cultural monitor/trespasser/visitor, future site worker, and current/future Soldier. 
79 http://www.epa.gov/radiation/docs/readytorespond/520-1-91-027-pg2.html 
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Current Army activities at PTA are not increasing these levels.  AR 385-63 Range Safety prohibits the use 

of DU ammunition for training worldwide, a policy that has been in effect for over 20 years; and, DU 

containing munitions has not been used at PTA since the 1960s.  The Army considered background levels 

of radiation when it prepared the PTA Baseline Health Risk Assessment for Residual DU (CABRERA, 

2010).  The EPA (1996) reported that “Background levels of radiation are ubiquitous (existing or being 

everywhere), and at levels that exceed typical risk targets; therefore, natural variability may preclude the 

ability to quantify small incremental risks due to contamination.” 80  The Army assessed that no adverse 

human health impacts are likely to occur as a result of exposure to the uranium present in the soil at PTA.  

The Army, as a result, assesses no cumulative impacts on human health from the action proposed in this 

EIS coupled with background radiation, and past, present, or reasonably foreseeable future actions.  For 

many of the proposed modernization projects, the duration of construction would be very short.  Workers 

would not meet the maximum exposure limits or dosing limits of uranium.  The IPBC is located about 3.7 

mi (6 km) from the area of PTA where DU was used.  Construction and operation of the IPBC would add 

no incremental impact to the already-negligible DU impacts.  The rounds fired at the IPBC would not go 

in the direction of the DU areas.  

5.3.2.13 Socioeconomics and Environmental Justice 

The main data points used to describe the prevailing socioeconomic conditions in the area that comprise 

the ROI include population demographics; economic data such as regional employment, housing, and 

income; access to schools and emergency services; and environmental justice and protection of children 

(per EOs 12898 and 13045, respectively).  The socioeconomic analysis discusses the potential impacts of 

the proposed projects on the economy and sociological environments within the ROI for PTA.  PTA is 

located in Hawai‘i County, which serves as the ROI.  Hawai‘i County covers the entire island; PTA is 

primarily contained within the Pā‘auhau-Pa‘auilo CCD, as well as small portions of the North Kona, 

South Kohala, and North Hilo CCDs. 

The cumulative impact analysis considered the net effects of the cumulative projects combined with the 

Proposed Action on the socioeconomic conditions within the ROI.  Factors considered in determining 

significant impact on socioeconomics include the extent or degree to which the implementation of a 

project would adversely affect the unemployment rate; change total income, business volume or any 

social, economic, physical, environmental or health conditions in such a way as to disproportionately 

affect any particular low-income or minority group; or disproportionately endanger children in areas on or 

near the project site.  Because project-specific data are not available for all cumulative projects, the 

cumulative analysis was conducted on a qualitative basis.   

  

                                                      

80 Natural variability means uncertainties that stem from inherent randomness or unpredictability in the natural 

world, but may be characterized through monitoring or other programs of observation.  In the case of DU at PTA, 

the Army determined that accounting for background radiation in modeling would diminish the model’s ability to 

quantify health risks. 
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Historical Cumulative Effects 

Past actions in the ROI affecting socioeconomic conditions include establishing and operating Army 

installations on the island of Hawai‘i and constructing and operating training ranges at PTA.  Other past 

actions affecting socioeconomic conditions include private actions, such as developing residential 

communities or commercial areas (e.g., restaurants, hotels, and resorts).  These past actions stimulated the 

local economy, generating beneficial economic impacts on ROI employment, income, and business 

volume.  Some of these impacts, such as construction projects, are short-term in nature and are now 

removed in time from present economic conditions.  However, other past actions can continue and have 

positive impacts on the local economy. 

Cumulative Impacts on Socioeconomics and Environmental Justice 

Less than Significant 

Projects proposed outside PTA boundaries on the island of Hawai‘i include various construction, 

demolition, and alteration projects.  Cumulatively, there would be less than significant impacts on the 

protection of children as a number of projects may be located fairly close to nearby populations 

(particularly children), but construction areas are typically taped-off from public access and include 

signage to warn of safety hazards.  There could be risks, although minor, inherent to increased project 

construction and activities.  To minimize impacts, applicable safety regulations and procedures would be 

followed.  There are no children in the vicinity of the proposed IPBC. 

No Impact 

There would be no impact on population, housing, schools, and environmental justice from the projects 

proposed at PTA.  New staff added to PTA would be minimal (less than five people).  This increase in 

staff would have minimal effect on the ROI economy.  Other projects identified in Table 5.2-1 are not 

expected to increase ROI population.  Furthermore, population projections through 2020 generated by the 

state of Hawai‘i indicate continued slow growth in Hawai‘i County, as well as in the state of Hawai‘i 

(HDBEDT, 2000, 2003).  Projections for residential population growth, including and excluding Armed 

Forces, indicate a decrease in growth rates throughout the forecast period.  For example, the projections 

indicate the annual population growth decreases from a rate of 1% from 2000 to 2005 to 0.9% from 2005 

to 2020 (HDBEDT, 2000, 2003).   

No adverse cumulative effects on the protection of children would be expected.  Noise sources associated 

with construction projects occurring in the ROI would not result in a significant change from current 

conditions.  The IPBC construction would occur in an area that is off-limits to the general public.  

Restricted areas would continue to be posted with signs, enclosed by a fence, or stationed with guards.  

Risks to the general public would be minimized by strictly adhering to applicable safety regulations and 

procedures. 
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Beneficial Impact 

Beneficial cumulative impacts on the PTA ROI economy would be expected from several of these 

projects as there would be increased employment, income, and business volume, especially resulting from 

modernization projects, range construction, and training at PTA and construction projects on the island of 

Hawai‘i  (such as the various roadway improvements and deepening of Kawaihae Harbor).  The economic 

benefits would mainly last for the duration of the construction periods and thus would be temporary in 

nature and less than significant yet beneficial impact.  The proposed IPBC construction would have a 

slight incremental addition to these economic benefits.   

5.3.2.14 Public Services and Utilities 

Public services consist of police, fire, and emergency medical services.  Public utilities include water, 

sewer, solid waste management, stormwater drainage, electrical, and telephone services.  These public 

services and utilities are owned and operated by various county, federal, and private organizations.  The 

ROI encompasses a geographic area in which a public service or utility used at PTA is indirectly or 

directly affected by a military project.  Potential impacts caused by the projects identified in Table 5.2-1 

could directly or indirectly affect the agencies responsible for providing public services or utilities to the 

community.  Therefore, cumulative ROI for water, electrical, solid waste management, and telephone 

services is the island of Hawai‘i.  Changes in demands for these services may adversely influence the 

public service’s ability to provide capacity to the island community. 

Much of the land directly surrounding PTA is designated as a conservation district, including both state 

and privately-owned land.  Grazing is the primary use of the surrounding conservation district.  The 

demand for utilities and public services, per capita use, across the larger island of Hawai‘i has grown 

along with the general population. 

The cumulative impact analysis considered the net effects of the Proposed Action and projects listed on 

Table 5.2-1 on the capability of local public service and utility providers to meet the cumulative demand 

for service.  Because project-specific data are not available for all cumulative projects, the cumulative 

analysis was conducted on a qualitative basis.  In addition to population increases, per capita use has 

increased for utilities such as water, electricity, and fuel.  Public services have seen a similar linear 

increase following the population trends.  Meeting fuel demands, for vehicles and to generate electricity, 

is a challenge since all fuel sources must be shipped to the island.  Other services such as waste disposal 

are limited by availability of land.  With the increased demand for public services and utilities, the public 

and private sectors in Hawai‘i have been working to reduce energy demand.  Between 1980 and 1995, 

growth in energy use lagged far behind population growth.  Alternative energy sources and increased 

conservation measures have reduced per capita energy demand.  Wastewater in Hawai‘i is treated by 

wastewater treatment plants and by UIC (Juvik, 1998, 2002).   

In addition, modern military ranges often demand more energy due to use of automated targetry.  To 

reduce this demand, the Army seeks opportunities to use alternative energy sources, such as solar power, 

when feasible, to control targetry.  Range operations facilities still demand energy from the common grid.    
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Cumulative Impacts on Public Services and Utilities 

Less than Significant 

Cumulative impacts on public services would be expected to be less than significant.  The military’s 

presence at PTA ensures that federal police, fire, and emergency management presence would continue.  

The Army would continue to have MP appropriately staffed for any increases in Soldiers to address crime 

issues on base.  In addition, no significant increases in demand for these services for other projects in the 

ROI would be expected.   

All wastewater at PTA is handled through septic tanks and/or underground injection wells (see Section 

3.14.1.2).  Since wastewater is treated internally at PTA, it would not contribute to any island trends 

regarding increased demand for treatment facilities.  There would be no significant cumulative impacts on 

wastewater and stormwater. 

Cumulative construction activities by the military at PTA and regional construction projects on the island, 

such as highway construction, would place an increased demand on the solid waste disposal system from 

construction/demolition debris.  When viewed regionally, construction of the IPBC is not anticipated to 

have a significant impact on the capacity of the West Hawai‘i Landfill.  While construction and 

demolition activities would be anticipated to contribute to demand, the overall demand on capacity would 

be less than significant due to programs that the landfill is presently implementing to mitigate regional 

capacity issues (e.g., metal recycling).   

The contribution of the proposed construction activities to stormwater runoff impacts would be 

minimized to less than significant levels by implementing standard construction practices such as grading 

and installing curbs, drains, and gutters.  Construction of the IPBC in combination with other construction 

projects, such as the Saddle Road Realignment, would increase impervious surfaces, would contribute 

incrementally to increased impervious surfaces and increased runoff.  However, each construction project 

would be designed to accommodate additional runoff and facilities on PTA would be designed to comply 

with stormwater management regulations to control runoff.  There would be no significant cumulative 

impacts on stormwater runoff. 

The cumulative impacts on utilities such as electrical, sewer, and telephone services would be less than 

significant.  Electricity demand would be expected to increase as a result of cumulative construction 

projects and could place an additional demand on utility systems.  Extension of power and phone lines to 

the IPBC ROCA would have little incremental impact and the cumulative impact would be less than 

significant.   
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5.3.2.15 Wildfires 

The projects featured in Table 5.2-1 include past, current, and future projects occurring within PTA 

boundaries, as well as outside of PTA.  Wildfires within PTA have the potential to burn outside of the 

PTA boundaries and wildfires on Hawai‘i Island have the potential to enter PTA.  In the event of a 

wildfire, regional air quality can be affected, entire plant and animal communities can be damaged, 

cultural resources can be destroyed, and major losses in vegetation can occur.  Due to these factors, the 

ROI was determined to be island of Hawai‘i, to include PTA. 

Between 1987 and 1999, a few large wildfires were responsible for 97% of the fire damage at PTA.  

Current projects occurring within PTA remain an ignition concern, as numerous small fires have been 

recorded since live-fire exercises began at PTA.  However, the greatest concern lies with ignition of 

wildfires off-post.  Non-Army projects with potential fire-producing activities (such as road construction 

and development), coupled with the fact that 91% of all acres burned on PTA were caused by lightning, 

arson, or carelessly discarded cigarettes off Army lands, are outside of Army control.  The Army cannot 

mitigate for all potential scenarios.  Since July 1990, a total of 7,700 ac (3,116 ha) within PTA were 

burned as a result of fires ignited outside of the PTA boundaries.  For this reason, projects occurring 

outside of the PTA boundary must be considered when addressing the cumulative impacts of these 

projects, particularly non-Army projects.   

Potential direct impacts from wildfires include damage to biological and cultural resources and 

impairment of air quality.  Examples of potential indirect impacts from wildfires include increased soil 

erosion rates due to removal of vegetation from the land and reduced water quality from water running 

over land cleared by fire.  Wildfires could occur from the ignition and spread of a wildfire, either from 

training activities or the re-ignition of a fire thought to be extinguished.  Because it is possible for many 

fires to affect a relatively limited area (resulting in limited impacts) or for a wildfire to affect a large area 

(resulting in many impacts), the frequency of wildfires is not used as a means for assessing the impacts of 

wildfires.  Instead, the potential for wildfire ignition is used as the criterion for assessing wildfire impacts.  

Wildfires are considered significant if there is a high probability of increasing the frequency and intensity 

of the fires, especially in sensitive ecological areas. 

Cumulative Impacts on Wildfires 

Significant Impact 

Present and future training activities that involve live-fire training at PTA would have the potential to 

cause wildfires due to the weapons fired, detonation of munitions, use of welding torches, vehicle 

engines, and other training-related activities.  These activities could result in wildfires, which could 

impact listed species and their habitats, cultural resources, and air quality.  Furthermore, live-fire training 

could destroy habitat for wildlife or increase incidental mortality to wildlife from potential increases in 

wildfire, vegetation removal, soil erosion, and water run-off.  Cumulative impacts on wildfire potential 

would be considered significant based on the extent of live-fire training activities proposed at the IPBC 

and the presence of sensitive ecological resources located in the general range area.  Firefighting 

infrastructure and SOPs would reduce impacts, but not to less than significant.   
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Projects proposed outside PTA boundaries on the island of Hawai‘i include various construction, 

demolition, and alteration projects; military training exercises/tests; and MEC/UXO clearance activities.  

These projects could increase the amount of vegetation cleared, potentially disturb, or take listed species 

and their habitat, may alter or disturb sensitive ecosystems, potentially introduce and spread invasive 

species, and may disturb native wildlife.  These activities would likely have similar cumulative impacts as 

those discussed for the IPBC.  In addition, wildfires could potentially impact sensitive ecological 

resources found only on the island of Hawai‘i with limited firefighting infrastructure in place or lack of 

fire management guidance to reduce impacts.  Operation of the IPBC would have a slight incremental 

addition to this risk.  Therefore, cumulative impacts on wildfire potential would be considered significant. 

Significant Impact Mitigable to Less than Significant 

The projects listed in Table 5.2-1 include the construction of several ranges, facilities, and infrastructure 

within the PTA General Range Area.  The IPBC would involve site clearing and grading for construction 

projects, with possible ignition sources from construction vehicles and machinery, as well as potential 

introduction of invasive species.  Invasive species and ignition sources have the potential to cause 

wildfires.  Cumulative impacts on wildfire potential would be considered significant to mitigable to less 

than significant with implementation of the following mitigation measures. 

Recommended Mitigation 

Implement a system of FMCs to monitor and manage fuels to reduce fuel loads and minimize wildland 

fire. 

Recommended Mitigation 

Projects at PTA will require adherence to the fire threat minimization measures in the most recent 

versions of the IWFMP (currently, 2003). 

Recommended Mitigation 

Implement established fire-fighting SOPs and continue to provide education on fire safety and prevention 

to Soldiers and contractors. 

Less than Significant 

Table 5.2-1 lists several planned and future modernization projects that would occur within the 

Cantonment Area.  These projects would require some ground disturbance from construction-related 

activities, which as mentioned in Section 5.3.9, could introduce invasive species.  The spread of invasive 

plants or noxious weeds increases the potential of wildfires occurring.  In addition, possible ignition 

sources, such as catalytic converters and sparks associated with construction vehicles and machinery, 

have the potential to cause wildfires.  Wildfires can have impacts on listed species, cultural resources, air 

quality, vegetation, and wildlife.  Cumulative impacts on wildfire potential would be considered less than 

significant based on the overall lack of vegetation present in the Cantonment Area and the presence of 

firefighting infrastructure (firebreaks and dip tanks) in place.   
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5.3.2.16  Sustainability 

The factors to be considered in evaluating cumulative effects on sustainability include energy and water 

use, waste production, fuel consumption, and GHG emissions.   

Energy consumption consists of fuel used to create electricity at PTA and purchased electricity or thermal 

energy produced outside PTA.  PTA also purchases and burns propane fuel for various on-site activities.  

At this time, PTA does not have its own water source on the installation, so water consumption consists 

of water purchased or provided outside the installation and delivered to PTA.  Waste production is a result 

of Soldier activities, and support provided to Soldiers and training units.  GHG emissions are primarily a 

result of electricity and fuel and gasoline consumption. 

Given the discussion above, the ROI for the cumulative effects of all four sustainability factors contains 

the island of Hawai‘i.  Because project-specific data are not available for all cumulative projects, the 

cumulative analysis was conducted on a qualitative basis.  The USAG-HI has developed Strategic 

Sustainability Action Plan Goals for several of these sustainability factors such as to reduce per capita 

potable water consumption, maintain utility consumption per square foot (square meter) at or below 

current usage, and reduce solid waste disposal.  

Cumulative Impacts on Sustainability 

Less than Significant 

The projects identified in Table 5.2-1 could adversely impact fuel consumption and GHG emissions 

(construction equipment) and solid waste production (construction materials).  The addition of permanent 

facilities within the ROI could potentially adversely impact energy (electricity) and water consumption, 

however, the implementation of sustainable facility design features and energy-saving technologies that 

could be incorporated into standard design features for most projects can mitigate a portion of these 

impacts.  Additionally, if the test wells indicate a potable water source/well at PTA, successful 

development of a water distribution system would not require the military to truck in water to PTA, 

thereby reducing transportation costs and alleviating demand on a public water supply.  However, until 

the test well samples are conducted, requirements for trucking water will remain the same as present day. 

Military training by the Army, Marine Corps, Navy, and Air Force at PTA impacts all four sustainability 

factors.  Fuel is consumed by tactical wheeled vehicles and aviation platforms, and electricity is 

consumed within the support facilities are used by training units while at PTA.  The tactical vehicles and 

aviation platforms also produce GHG emissions while operating.  Units and Soldiers require a constant 

supply of potable water for drinking, cooking, personal hygiene and other activities.  Training units and 

Soldiers produce solid waste, primarily packing materials and consumable/expendable supply items, 

while at PTA.  Modification and construction of training facilities by the Army and Marine Corps will 

increase the impact on energy, GHG emissions, and solid waste during the temporary 

construction/modification phases.  Transformation of the Army’s 2/25th Brigade from a “light” or 

Brigade to a Stryker-equipped BCT increased the number of tactical vehicles training at PTA and thus 

fuel consumption and GHG emissions.  The Navy’s proposed stationing of MV-22 Osprey aircraft and H-

1 helicopters on O‘ahu and Hawaiʻi, and the proposed HAAT activities for the HIARNG near PTA could 

intermittently impact GHG emissions on and off PTA. Fuel use in construction activities to and from the 

IPBC during operation will have a slight incremental impact to these effects.   
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Beneficial Impact 

The main impacts on sustainability on the island of Hawai‘i outside PTA would result from the Saddle 

Road Realignment.  The construction activities to support this project would impact fuel consumption and 

GHG emissions from construction equipment operations and solid waste production and from the 

construction itself and construction materials.  These impacts could feasibly be off-set by the resulting 

benefits, post-construction.  The modernization of the highway should improve traffic flow and possibly 

reduce fuel consumption and GHG emissions.  After completion of the Saddle Road Realignment a 

decrease in fuel consumption and GHG emissions is anticipated as traffic will use the shorter and safer 

Saddle Road route to cross the island instead of the longer perimeter route.  

5.3.3 Summary of Cumulative Impacts  

As summarized in Section 5.3 and Table 5.3-1 above, although the construction and operation of the 

proposed IPBC at either of the alternative sites would have significant cumulative impacts on biological, 

cultural resources, and wildfires, the majority of the cumulative impacts are less than significant.  The 

cumulative impacts are less than might otherwise be expected because no additional Soldiers will be 

traveling to PTA to use the range and the IPBC will be located in a relatively unused area of PTA away 

from most other ranges.  Mitigation measures are identified for resource areas with cumulative effects. 
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CHAPTER 6 OTHER REQUIRED ANALYSES 

6.0 INTRODUCTION 

In addition to the analyses discussed in Chapters 4 and 5, NEPA requires an additional evaluation of the 

Proposed Action’s potential impacts with regard to significant unavoidable adverse impacts, the 

relationship between short-term uses and long-term productivity, and any irreversible or irretrievable 

commitment of resources. 

6.1 SIGNIFICANT UNAVOIDABLE ADVERSE IMPACTS 

NEPA requires a review of any significant unavoidable impacts for which either no mitigation or only 

partial mitigation is feasible.  Significant and unavoidable impacts from the Proposed Action would occur 

in the following areas: 

 Impacts on archaeological resources (Cultural Resources, Section 4.10) 

 Access to archaeological sites (Cultural Resources, Section 4.10) 

 Cumulative impacts on biological resources, cultural resources, and wildfires (Cumulative 

Projects and Impacts, Chapter 5). 

6.2 RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF THE ENVIRONMENT AND LONG-

TERM PRODUCTIVITY 

NEPA requires a review on the relationship between local short-term uses of the environment and the 

maintenance and enhancement of long-term productivity.  Short-term uses of the environment may 

include direct and indirect changes to the physical environment and energy use during the construction of 

the proposed IPBC alternatives except for the No Action Alternative.  Construction of the proposed IPBC 

would involve short-term increases in fugitive emissions, construction-generated noise, and the increased 

use of fossil fuels to power construction equipment.  Construction activities, especially for the IPBC, 

would be short-term and temporary.  Long-term uses may include alteration of the physical environment, 

loss of habitat to listed species, potential increase of wildfires, and loss of cultural resources.  

Construction impacts would be mitigated, where practicable, under the constraints of public safety and the 

military mission.   
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The long-term productivity of the proposed IPBC is based on the Army’s mission.  Any measurement of 

long-term productivity in this context must recognize the paramount importance of national defense and 

the Army’s obligation to adapt to changing national security needs.  While the Army would take whatever 

actions are reasonable and practicable to preserve and protect the natural environment and cultural 

resources under its stewardship, the necessity of national defense requires the Army to provide the nation 

with capabilities that meet current and evolving national defense requirements.  The proposed IPBC is 

designed to help meet these goals and further the security and welfare of the U.S., its residents, and its 

natural environment. 

The Army would comply with regulatory mandates, plans, procedures, protocols, regulations, and laws 

established to protect the environment and human health to reduce both short-term and long-term impacts 

as practicable. 

6.3 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 

NEPA requires a review of any irreversible and irretrievable commitments of resources that would be 

involved in the Proposed Action should it be implemented.  Irreversible and irretrievable resource 

commitments involve the use of non-renewable resources and the effects that the use of those resources 

have on future generations.  Irreversible commitments of resources are those that cannot be reversed, 

except over a long period of time.  Irreversible effects may result from destruction of a specific resource 

(e.g., energy) that cannot be replaced or restored within a reasonable timeframe.  Irretrievable 

commitments of resources are related to the loss in value of a resource that cannot be restored as a result 

of the Proposed Action, such as the extinction of a federally-listed endangered or threatened species.  

The Proposed Action would represent an irreversible or irretrievable commitment of non-renewable 

resources for the materials, energy, time, and money expended during implementation activities.  Specific 

irreversible and/or irretrievable impacts that would result include: 

 Consumption of fossil fuels and energy during construction and operation activities 

 Fossil fuels (gasoline and diesel oil) to power construction equipment and vehicles 

 Electrical power for lighting and operations. 

The energy consumed for the proposed IPBC construction and operation would constitute a permanent 

and non-renewable commitment of these resources.  Materials for construction of the proposed IPBC 

would be irretrievably committed for the life of the project, representing a depletion of natural resources.  

Construction and maintenance activities are considered a long-term non- renewable investment of these 

resources.   
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Land that would be physically altered by construction of the proposed IPBC would be committed to this 

new use for the foreseeable future representing a permanent commitment of the land.  The capital and 

labor required for construction would be an irreversible and irretrievable commitment of  

 Soil displaced by construction and training activities 

 Loss of some terrestrial habitat for listed plant species 

 Removal or disturbance of some archaeological sites and traditional cultural resources. 

In addition, other non-renewable resources would include fossil fuels (gasoline and diesel oil) used during 

training activities at the IPBC to transport vehicles and Soldiers to the range, and other resources 

necessary to maintain and operate facilities and military vehicle trails and roads at PTA. 
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10.0 ACRONYMS, ABBREVIATIONS, AND MEASUREMENTS 

10.1 ACRONYMS AND ABBREVIATIONS 

A 

A&M Artillery and Mortar 

AAA Anti-Aircraft Artillery 

AAFP Anti-Armor Firing Point 

AALFTR Anti-Armor Live fire and Tracking Range 

AAR After Action Review 

AAS Analysis of Alternatives Study 

AC Active Component 

ACC/MVM Accidents per Million Vehicle miles 

ACGIH American Conference of Governmental Industrial Hygienists 

ACHP Advisory Council on Historic Preservation 

ACM Advanced Cruise Missile 

ADNL A-Weighted Day-Night Average Sound Level 

ADT Average Daily Traffic 

AEDB-R Army Environmental Database- Restoration 

AGL Above Ground Level 

AGR Aerial Gunnery Range 

AHA Ammunition Holding Area 

AICUZ Air Installation Compatible Use Zone 

AIRFA American Indian Religious Freedom Act 

AIROPS Aircraft Operations Support 

AMRP Army Master Range Plan  

AMSL Above Mean Sea Level 

AOR Area of Responsibility  

APE Area of Potential Effect 

AR Army Regulation 

ARFORGEN Army Force Generation 

ARPA Archaeological Resources Protection Act 

ARRA American Recovery and Reinvestment Act 

ARRM Army Range Requirements Model 
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ASMEX Air-to-Surface Missile Exercises 

ASP Ammunition Supply Point 

ASW Anti-Submarine Warfare 

ATC Aberdeen Test Center 

ATC Air Traffic Control 

ATCAA Air Traffic Control Assigned Airspace 

ATS Army Training Strategy 

ATSC U.S. Army Training Support Center 

ATSDR Agency for Toxic Substances and Disease Registry 

B 

BA Biological Assessment 

BAAF Bradshaw Army Airfield 

BAX Battle Area Complex 

BCT Brigade Combat Team 

BI Burning Index 

BMP Best Management Practice 

BNOISE Blast Noise Model 

BO Biological Opinion 

BOMBEX Bombing Exercise 

BP Before Present 

C 

C2 Command and Control 

CAA Clean Air Act 

CAB Combat Aviation Brigade 

CAC Cultural Advisory Committee 

CAC-T Combined Arms Center-Training 

CACTF Combined Arms Collective Training Facility 

CAL Caliber 

CALFAM Combined Arms Live-fire and Maneuver 

CALFEX Combined Arms Live-fire Exercises  

CAPT Captain 

CAS Close Air Support 
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CASEX Close Air Support Exercise 

CATEX Categorical Exclusion 

CATS Combined Arms Training Strategy 

CCD Census County Division 

CDNL C-Weighted Day-Night Average Sound Level 

CDS Container Delivery System 

CEMML Center for Environmental Management of Military Lands 

CEQ Council on Environmental Quality  

CERCLA Comprehensive Environmental Responsibility, Compensation, and 

Liability Act 

CFA Controlled Firing Areas 

CFC Chlorofluorocarbon 

CFR Code of Federal Regulations 

CH4 Methane 

CHPPM Army Center for Health Promotion and Preventive Medicine 

CIP Capital Improvement Project 

CLF Convoy Live fire 

CMP Comprehensive Management Plan 

CMU Concrete Masonry Unit 

CNEL Community Noise Equivalent Level 

CNS Central Nervous System 

CO Carbon Monoxide 

CO2 Carbon Dioxide 

CO2e Carbon Dioxide Equivalent 

COL Colonel 

CPQC Combat Pistol Qualification Course  

CQM Close Quarters Marksmanship 

CS Combat Support 

CSO Caltech Submillimeter Observatory 

CSS Combat Service Support 

CSU Colorado State University 

CTC Combat Training Centers 

CWA Clean Water Act 

CWB Clean Water Branch 

CZMA Coastal Zone Management Act 
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CZMP Coastal Zone Management Program 

D 

DA Department of Army 

DA PAM Department of the Army Pamphlet 

DCS Deputy Chief of Staff 

DFAC Dining Facility 

DHHL Department of Hawaiian Homelands 

DLNR Department of Land and Natural Resources 

DNA deoxyribonucleic acid 

DNL Day-Night Average Sound Level 

DNT Dinitrotulene 

DoD Department of Defense 

DoDD Department of Defense Directive 

DoDI Department of Defense Instruction 

DOE Department of Energy 

DOI Department of the Interior 

DOL Directorate of Logistics 

DOT Department of Transportation 

DPW Department of Public Works 

DU Depleted Uranium 

E 

EA Environmental Assessment 

ECO Environmental Compliance Office 

EERI Earthquake Engineering Research Institute 

EIFS Economic Impacts Forecast Model 

EIS Environmental Impact Statement 

EISA Energy Independence and Security Act of 2007 

EMCS Energy Monitoring Control Systems 

ENMP Environmental Noise Management Program 

EO Executive Order 

EOD Explosive Ordnance Disposal 

EPA U.S. Environmental Protection Agency 
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EPNL Effective Perceived Noise Level 

ESA Endangered Species Act 

EW Electronic Warfare 

F 

FAA Federal Aviation Administration 

FAARP Forward Area Arming and Refueling Point 

FAR Federal Aviation Regulations 

FARP Forward Arming and Refueling Point 

FCC Facility Use Category Code 

FD Fire Department 

FDRS Fire Danger Rating System 

FEMP Federal Energy Management Program 

FEWR Facilities Engineers Work Request 

FFAR Folding Fin Aerial Rocket 

FICUN Federal Interagency Committee on Urban Noise 

FIDLER Field Instrument for the Detection of Low Energy Radiation 

FIRM Flood Insurance Rate Map 

FL Flight Level 

FM Field Manual 

FNSI Findings of No Significant Impact 

FOB Forward Operating Base 

FSO Full Spectrum Operations 

FTI Fixed Tactical Internet 

FUDS Formerly Used Defense Site 

FY Fiscal Year 
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G 

GA General Aviation 

GANDA Garcia and Associates 

GHG Greenhouse Gas 

GIS Geographic Information Systems 

GM Geiger-Mueller 

GPS Global Positioning System 

GUNEX Air-to-Ground Exercise 

GWP Global Warming Potential 

H 

HAAT High Altitude Aviation Training 

HAMET High Altitude Mountainous Environment Training 

HAPE Hawaiian petrels 

HAPs Hazardous Air Pollutants 

HAR Hawai’i Administrative Rules 

HC Hydrocarbons 

HCPD Hawai‘i County Police Department 

HDBEDT Hawai‘i Department of Business, Economic Development, and Tourism 

HDLNR Hawai‘i Department of Land and Natural Resources 

HDOH Hawai‘i Department of Health 

HDOT Hawai‘i Department of Transportation 

HE High Explosive 

HELCO Hawaiian Electric Light Company  

HEMTT Heavy Expanded Mobility Tactile Truck 

HETS Heavy Equipment Transporter System 

HHB Hawaiian hoary bat 

HI Hawai‘i 

HIARNG Hawai‘i Army National Guard 

HM  Hazardous Materials 

HMLA Marine Light Attack Helicopter 

HMMWV High Mobility Multipurpose Wheeled Vehicle 

HMX cyclotetramethylene-tetranitramine 

HOA Homeowners Association 
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HQ Headquarters 

HQDA Headquarters, Department of the Army 

HRC Hawaiʻi Range Complex 

HRS Hawai‘i Revised Statutes 

HST Home Station Training 

HSTT Hawaiʻi-Southern California Training and Testing 

HUD Housing and Urban Development 

HVAC Heating, Ventilating, and Air Conditioning 

HW Hazardous Waste 

Hwy Highway 

I 

IBCT Infantry Brigade Combat Team 

ICM Improved Conventional Munition 

ICRMP Integrated Cultural Resource Management Plan 

ID Infantry Division 

ID(L) Infantry Division (Light) 

IDS Intrusion Detection System 

IED Improvised Explosive Device 

IFF Identify Friend or Foe 

IFMZ Intensive Fire Management Zone 

IFR Instrument Flight Rules 

IFS Integrated Facilities System 

IHWMP Installation Hazardous Waste Management Plan 

IMC Instrument Meteorological Conditions 

IMCOM U.S. Army Installation Management Command 

IMPROVE Interagency Monitoring of Protected Visual Environments 

IMU Intensive Management Unit 

INRMP Integrated Natural Resource Management Plan 

Inv Sp Invasive Species 

IONMP Installation Operational Noise Management Plan 

IPBA Infantry Platoon Battle Area  

IPBC Infantry Platoon Battle Course 

IPCC Intergovernmental Panel on Climate Change 
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IRP Installation Restoration Program 

ISBC Infantry Squad Battle Course 

ISR Intelligence, Surveillance, and Reconnaissance 

ITAM Integrated Training Area Management 

ITE Institute of Transportation Engineers 

IWFMP Integrated Wildland Fire Management Plan 

J 

JP-8 Jet Fuel/Jet Propellant 8 

JTEN Joint Training and Experimentation Network 

K 

KD Known Distance 

KMA Ke’āmuku Maneuver Area 

km/h Kilometers/hour 

L 

LAV Light Armored Vehicles 

LBP Lead Based Paint 

LCC Large Capacity Cesspool 

LFX Live-fire Exercise 

LLC Limited Liability Corporation 

LOS Level of Service 

LP listed plant 

LRAM Land Rehabilitation and Maintenance 

LRLTP Long Range Land Transportation Plan 

LSV Logistic Support Vessels 

LTA Local Training Areas 

LTC Lieutenant Colonel 

LULRP Land Use and Long Range Planning 

LUPZ Land Use Planning Zones 

LVC Live, Virtual, and Constructive 

LZ Landing Zone 
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M 

MAJ Major 

MARFORPAC Marine Forces Pacific 

MAT Moving Armored Target 

MBTA Migratory Bird Treaty Act 

MCA Military Construction, Army 

MCB Marine Corps Base 

MCBH Marine Corps Base Hawai‘i 

MDEP Management Decision Evaluation Package 

MEC Munitions and Explosives of Concern 

METL Mission Essential Task List 

METLs Mission Essential Task Lists 

MG Machine Gun 

MIL STD Military Standard 

MILCON Military Construction 

MIT Moving Infantry Target 

MMR Mākua Military Reservation 

MMRP Military Munitions Response Program 

MOA Memorandum of Agreement 

MOU Memorandum of Understanding 

MOUT Military Operations on Urban Terrain 

MP Military Police 

MPMG Multipurpose Machine Gun 

MPRC Multi-Purpose Range Complex 

MPRC-L Multi-Purpose Range Complex-Light 

MRAP Mine Resistant Ambush Protected 

MRF Modified Record Fire 

MSE-HI Mission Support Element - Hawai‘i  

MSL Mean Sea Level 

MSR Main Supply Route 

MT Metric Tons 

MTA Major Training Areas 

MTR Military Training Routes 
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N 

NA Not Applicable 

NAAQS National Ambient Air Quality Standards 

NAGPRA Native American Graves Protection and Repatriation Act 

NAR Natural Area Reserves 

NASA National Aeronautics and Space Administration 

NCA National Command Authority 

NEPA National Environmental Policy Act 

NFDRS National Fire Danger Rating System 

NHO Native Hawaiian Organization 

NHPA National Historic Preservation Act 

NIOSH National Institute for Occupational Safety and Health 

NMFS National Marine Fisheries Service 

NMS National Military Strategy 

NO nitric oxide 

N2O   nitrous oxide 

NO2 nitrogen dioxide 

NOA Notice of Availability 

NOAA National Oceanic and Atmospheric Administration 

NOI Notice of Intent 

NOx Nitrogen oxides 

NPDES National Pollution Discharge Elimination System 

NPS National Park Service 

NRC U.S. Nuclear Regulatory Commission 

NRCS Natural Resources Conservation Services 

NREL National Renewable Energy Laboratory 

NRHP National Register of Historic Places 

NRO Natural Resources Office 

NSS National Security Strategy 

NZEI Net Zero Energy Installation  
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O 

O3 Ozone 

OC Operations Center 

OEA Overseas Environmental Assessment 

OEIS Overseas Environmental Impact Statement 

OIC Officer in Charge 

OHA Office of Hawaiian Affairs 

OMA Operations and Maintenance, Army 

OPA Other Procurement, Army 

OPFOR Opposing Force 

ORAP Operational Range Assessment Program 

ORISE Oak Ridge Institute for Science and Education 

ORMP Ocean Resources Management Plan 

OSHA Occupational Safety and Health Administration 

OWS Oil-Water Separator 

P 

PA Programmatic Agreement 

PAH Polynuclear Aromatic Hydrocarbon 

PAN Peroxyacetyl nitrate 

Pan-STARRS Panoramic Survey Telescope & Rapid Response System 

Pb Lead 

PCBs Polychlorinated Biphenyls 

PCSI Pacific Consulting Services, Inc. 

PEA Programmatic Environmental Assessment 

PEIS Programmatic Environmental Impact Statement 

PHRI Paul H. Rosendahl, Inc. 

PIP Pōhakuloa Implementation Plan 

P.L. Public Law 

PM Particulate matter 

PMRF Pacific Missile Range Facility 

PNL Perceived Noise Level 

POI Programs of Instruction 

POL Petroleum, Oils, and Lubricants 
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POM Program Objective Memorandum 

POV Personally Owned Vehicles 

PPBE Planning, Programming and Budgeting Execution 

PRG Preliminary Remediation Goals 

PRL Practical Reporting Level 

PTA Pōhakuloa Training Area 

PUC Public Utilities Commission 

PV Photo-Voltaic 

PVC Polyvinyl Chloride 

Q 

QDR Quadrennial Defense Review 

R 

RA Restricted Airspace 

RC Reserve Component 

RCMP Range Complex Master Plan 

RCO Range Control Officer 

RDP Range Development Plan 

RDT&E Research, Development, Test & Evaluation 

RDX Cyclotrimethylenetrinitramine 

RF Radio Frequency 

RFMSS Range Facility Management Support System 

RI/FS Remedial Investigation/Feasibility Study 

RIMPAC Rim of the Pacific 

ROC Reactive Organic Compounds 

ROCA Range Operations Control Area 

ROD Record of Decision 

ROG Reactive Organic Gases  

ROI Region of Influence 

RTLA Range and Training Land Assessment 

RTLP Range and Training Land Program 

RTV Rational Threshold Value 
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S 

SAIA Sikes Act Improvement Act 

SAM Surface-to-Air Missile 

SARNAM Small Arms Range Noise Assessment Model 

SAT Stationary Armored Target  

SAW Squad Automatic Weapon 

SBCT Stryker Brigade Combat Team 

SC Spread Component 

SDWA Safe Drinking Water Act 

SDWB Safe Drinking Water Branch 

SDZ Surface Danger Zone 

SEL Sound Exposure Level 

SENEL Single Event Noise Exposure Level 

SHPD State Historic Preservation Division 

SHPO State Historic Preservation Officer 

SIP State Implementation Plan 

SIT Stationary Infantry Target 

SO2 sulfur dioxide 

SONMP Statewide Operational Noise Management Plan 

SOP Standard Operating Procedure 

SOx Sulfur oxides 

SPCC Spill Prevention, Control, and Countermeasures 

SPECWAROPS Special Warfare Operations 

SPL Sound Pressure Level 

SR Saddle Road 

SRA Sustainable Range Awareness 

SRP Sustainable Range Program 

SRTA Short Range Training Ammunition 

STRAC  Standards in Training Commission 

STWEX Strike Warfare Exercise 

SUA Special Use Airspace 

SVOC Semi-Volatile Organic Compound 

  



Chapter 10 Acronyms, Abbreviations, and Measurements 

 

Final Environmental Impact Statement  10-14 

for the Construction and Operation of an IPBC at PTA 

T 

TAC-P Tactical Air Control Party 

TADSS Training Aids, Devices, Simulators, and Simulations  

TBD To Be Determined 

TC Training Circular 

TCP Traditional Cultural Properties 

TI Technical Instructions 

TISA Troop Issue Subsistence Activity 

TLV Threshold Level Value 

TMDL Total Maximum Daily Load 

TMK Tax Map Key 

TNMHC Total non-methane hydrocarbons 

TNT Trinitrotoluene 

TOP Transportation for O'ahu Plan 

TP Target Practice 

TPT Training Practice Tracer 

TRADOC Training and Doctrine Command 

TRI Training Requirements Integration 

TSC Theater Sustainment Command 

TSR Training Support Representative 

TT PEG The Training Program Execution Group 

TTP Tactics, Techniques and Procedures 

U 

U Uranium 

U.S. United States 

UAS Unmanned Aircraft Systems 

UAV Unmanned Aircraft Vehicles 

UCAS Urban Close Air Support 

UFC Unified Facilities Criteria 

UIC Underground Injection Control 

ULO Unified Land Operations 

USACE U.S. Army Corps of Engineers 

USAF U.S. Air Force 
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USAG U.S. Army Garrison 

USAG-HI U.S. Army Garrison-Hawai‘i 

USAG-P U.S. Army Garrison-Pōhakuloa  

USAPHC U.S. Army Public Health Command 

USARHAW U.S. Army Hawai‘i 

USARPAC U.S. Army Pacific 

USASCH U.S. Army Support Command, Hawai‘i 

U.S.C. United States Code 

USCB U.S. Census Bureau 

USDA U.S. Department of Agriculture 

USFWS U.S. Fish and Wildlife Service 

USGS U.S. Geological Survey 

USPACOM U.S. Pacific Command 

UST Underground Storage Tank 

USWEX Undersea Warfare Exercise 

UV Ultraviolet light 

UXO Unexploded Ordnance 

V 

VEC Valued Environmental Component 

VFR Visual Flight Rules 

VMC Visual Meteorological Conditions 

VMM Marine Medium Tiltrotor 

VMT Vehicle miles Traveled 

VOC Volatile Organic Compound 

VOG Volcanic Smog 

VSCW Four letter code for the range operations MDEP 
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W 

WAAF Wheeler Army Airfield 

WHO World Health Organization 

WMD Weapons of Mass Destruction 

WQC Water Quality Certification 

WRCC Western Regional Climate Center 

WWB Wastewater Branch 

X 

Y 

YR Year 

Z 
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10.2 MEASUREMENTS 

A 

ac Acre 

B 

C 

C Celsius 

cfs cubic feet per second 

cm centimeter 

D 

dB Decibel 

dBA A-Weighted Decibel 

dBC C-Weighted Decibel 

dBP Unweighted Peak Sound Level 

E 

F 

F Fahrenheit 

ft feet 

G 

g gram 

gal gallon 

gpd gallons per day 

H 

ha hectares 

Hz Hertz 
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I 

in inch(es) 

J 

K 

km kilometers 

kv kilovolts 

kvA kilo Volt Amperes 

kw kilowatt 

kwh kilowatt hours 

L 

L Litre (liter) 

lb(s) pounds 

M 

m meter 

m2 meters squared 

mg milligram 

mgd Million Gallons per Day 

mg/kg Milligrams Per Kilogram 

mg/d Million Gallons per Day 

mi miles 

mm millimeter 

mph miles per hour 

mrem millirem 

mSv millisievert 
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N 

nm nautical miles 

O 

P 

PK15(met)  Peak Sound Level 

PM10 inhalable particulate matter (10 microns) 

PM2.5 fine particulate matter (2.5 microns) 

ppb parts per billion by volume 

ppm parts per million by volume 

ppt parts per thousand 

Q 

R 

rms root mean squared 

S 

sf square foot 

sq. square 

T 

tpy tons per year 

TSP Total Suspended Particulates 

U 

µg/m3 microgram per cubic meter 

V 

W 

X 

Y 

Z 
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CHAPTER 11 GLOSSARY OF TERMS 

11.0 TERMS 

A 

A'a Flows - Lava flows characterized by jagged, slag-like piles of impassable material. 

Aerosol - Solid or liquid material having size, shape, and density characteristics that allow the material to 

remain suspended in the atmosphere for more than a few minutes.  A synonym for suspended particulate 

matter. 

Affected environment - The physical features, land, and area or areas to be influenced, affected by, or 

created by an alternative under consideration; also includes various social and environmental factors and 

conditions pertinent to an area. 

Air basin - A regional area defined for air quality management purposes based on considerations that 

include the constraints of topographic features on meteorology and pollutant transport patterns, and 

political jurisdiction boundaries that influence the design and implementation of air quality management 

programs. 

Air Traffic Control Assigned Airspace (ATCAA) - Airspace of defined vertical and lateral limits, 

assigned by ATC, for the purpose of providing air traffic segregation between the specified activities 

being conducted within the assigned airspace and other IFR air traffic (Pilot/Controller Glossary 

2008).  This airspace, if not required for other purposes, may be made available for military use.  

ATCAAs are frequently structured and used to extend the horizontal and/or vertical boundaries of 

Military Operations Areas. 

Alien - A species (plant or animal) that differs in nature or character from the local vegetation or wildlife 

species.  Often used to refer to invasive species that cause difficulties for the local, native species. 

Ambient air quality standards - A combination of air pollutant concentrations, exposure durations, and 

exposure frequencies that are established as thresholds above which adverse impacts on public health and 

welfare may be expected.  Ambient air quality standards are set on a national level by the EPA.  Ambient 

air quality standards are set on a state level by public health or environmental protection agencies as 

authorized by state law. 

Ambient air - Outdoor air in locations accessible to the general public. 

Aromatics - A class of organic compounds with a chemical structure based on a six-member carbon ring 

with alternating single and double bonds; examples include benzene, toluene, xylene, and naphthalene. 
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Attainment area - An area considered to have air quality as good as or better than the NAAQS.  An area 

may be an attainment area for one pollutant and a nonattainment area for others. 

Average daily traffic volumes - The total traffic volume during a given time in 24-hour periods, greater 

than one  day and less than one  year, divided by the number of days in that period. 

A-weighted decibel (dBA) - A frequency-weighted decibel scale that approximates the relative 

sensitivity of human hearing to different frequency bands of audible sound. 

B 

Ballistic effect - Relating to the trajectory and fall of a ballistic projectile. 

Ballistic - Guided in the ascent of a high-arch trajectory and freely falling in the descent. 

Basaltic Rock - A fine grained igneous rock formed by the rapid cooling of volcanic lava. 

Battalion - Military unit generally composed of multiple companies with a headquarters section 

(approximately 700 to 1,000 Soldiers). 

Best management practices (BMP) - Methods adopted as standard practice as the most effective and 

practical means of preventing damage to a resource or reducing pollution while performing an action or 

activity. 

Billet - Shelter for troops. 

Biological Opinion (BO) - Documentation required by federal agencies stating the U.S. Fish and 

Wildlife Service (USFWS) or the National Marine Fisheries (NMFS) opinion as to whether action 

funded, authorized or carried out by federal agencies is likely to jeopardize the continued existence of 

endangered or threatened species or to adversely modify or destroy their designated critical habitats. 

Bivouac/bivouacking - Temporary settlement or shelter; to watch at night or be on guard as a whole 

army. 

Brigade - A military unit smaller than a division, usually composed of multiple battalions with a 

headquarters section, to which are attached smaller units tailored to meet anticipated requirements 

(approximately 4,000 to 5,000 Soldiers). 

Burning Index (BI) - A number relating to the potential amount of effort needed to contain a single fire 

in a particular fuel type within a rating area.  The National Fire Danger Rating System (NFDRS) uses a 

modified version of Bryam's equation for flame length - based on the Spread Component (SC) and the 

available energy - to calculate flame length from which the Burning Index is computed. 
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C 

Caliber (CAL) - The diameter of a firearm projectile in inches.  For example, a .50-caliber firearm uses 

an ammunition round that has a diameter of .50 inches. 

Call-for-fire - A request for gunfire containing data necessary for obtaining the required gunfire on a 

target. 

Cancer - A class of diseases characterized by uncontrolled growth of somatic cells.  Cancers are typically 

caused by one of three mechanisms: chemically induced mutations or other changes to cellular 

deoxyribonucleic acid (DNA); radiation induced damage to cellular chromosomes; or viral infections that 

introduce new DNA into cells. 

Candidate species - plants and animals for which the U.S. Fish and Wildlife  Service (FWS) has 

sufficient information on their biological status and threats to propose them as endangered or threatened 

under the Endangered Species Act (ESA), but for which development of a proposed listing regulation is 

precluded by other higher priority listing activities. 

Canopy - The uppermost spreading branchy layer of a forest. 

Cantonment area - Permanent military station, usually containing administration buildings, barracks, 

and support facilities. 

Carbon monoxide (CO) - A colorless, odorless gas which is toxic because it reduces the oxygen-

carrying capacity of the blood. 

Carcinogen - A chemical substance or type of radiation that can cause cancer in living organisms. 

Ceded lands - Either Crown or government lands until 1893, when the Hawaiian Kingdom was 

overthrown.  The successor government, the Republic of Hawai‘i, assumed ownership and control of 

these lands and continued their public use.  When the Republic of Hawai‘i was annexed as a territory of 

the United States in 1898, it ceded these lands to the United States, which took ownership of them in fee 

simple.  During the territorial era, the United States set some of these lands aside for military and other 

public purposes.  When Hawai‘i became a state in 1959, the United States retained ownership of the 

ceded lands it needed for military and public purposes and conveyed the remaining ceded lands to the 

State of Hawai‘i. 

Census County Division (CCD) - A statistical subdivision of a county, established and delineated 

cooperatively by the Census Bureau and state, local, and tribal officials for data presentation purposes.  

CCDs have been established in 21 states that do not have minor civil divisions suitable for data 

presentation; that is, minor civil divisions have not been legally established, do not have a governmental 

or administrative purpose, have boundaries that are ambiguous or change frequently, and/or generally are 

not well known to the public. 

Chemistry - Any chemical reactions that transform pollutant emissions into other chemical substances. 
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Chlorofluorocarbons (CFCs) - A family of inert, nontoxic, and easily liquefied chemicals used in 

refrigeration, air conditioning, packaging, insulation, or as solvents or aerosol propellants.  Because CFCs 

are not destroyed in the lower atmosphere they drift into the upper atmosphere where they can be 

decomposed by high intensity ultraviolet radiation.  The chlorine released when CFCs decompose reacts 

with and destroys ozone in the stratosphere. 

Commercial air navigation - Around Hawai‘i Island is served primarily by three principal 

airports.  Kona International Airport, just north of Keāhole Point, is on the west coast; Hilo International 

Airport is on the east coast, and Waimea-Kohala Airport is located on the northern part of the 

island.  Other airports/airfields in the ROI include ‘Upolu at ‘Upolo Point at the northern tip of the island; 

and the Pu‘u Wa‘a Wa‘a private airfield off Highway 190, midway between Kona and Waimea.  There is 

a private heliport, Ka‘ūpūlehu, on the west coast north of Makalawena, just north of Kona International 

Airport (U.S. Army and USACE, 2004). 

Community noise equivalent level (CNEL) - A 24-hour average noise level rating with a 5 dB penalty 

factor applied to evening noise levels and a 10 dB penalty factor applied to nighttime noise levels.  Ldn is 

a seldom used alternative unit designation. 

Company - A military unit usually composed of multiple platoons with a headquarters section (at least 

150 Soldiers). 

Concentration units - The ratio of the quantity of a substance in a mixture to the quantity of the mixture 

is its concentration in the mixture.  Concentrations are often expressed in units of mass (weight) or 

volume of a substance per unit of mass or volume of the mixture.  If the concentration is very high, then 

the concentration might be given in terms of a percentage.  Percentage concentrations are equivalent to 

“parts per hundred”.  In many environmental applications, the concentrations of interest are very dilute, 

and it is convenient to express concentrations in parts per thousand (ppt), parts per million (ppm), or parts 

per billion (pPB).  Concentrations in water are typically given either in units of mass per mass or in mass 

per volume.  For example, there are approximately 35 grams of salt in 1,000 grams of seawater.  The 

concentration of salt in seawater, in units of mass per mass, is therefore approximately 35 parts of salt per 

thousand parts of seawater, or 35 ppt.  The “parts” in this case are units of mass for both the salt and the 

seawater.  If, instead of 35 grams, there were only 35 milligrams (mg) of salt in the same mass of water 

and salt (i.e., less salt in the mixture by a magnitude of 1,000), then the concentration would be 35 ppm, 

and if there were only 35 micrograms (μg) in water, then the concentration would be one thousand time 

more dilute, or 35 pPB.  Because 35 mg of salt takes up only a very small volume, adding 35 mg of salt to 

1 liter of pure water does not change the volume of the solution much.  One liter of pure water has a mass 

of 1,000 grams, or 1 kilogram.  Therefore, at dilute concentrations, 35 ppm can be expressed as 35 

milligrams per liter (mg/L).  Similarly, 35 pPB is nearly the same as 35 μg/L. Concentrations in soils are 

nearly always given in units of mass per mass.  Concentrations in air are typically given in units of 

volume per volume, or, because volume of air depends on the temperature and pressure, in units of mass 

per volume at a specified pressure and temperature. 

Contingency force - A force reserved in order to be deployed as needed. 

Convoy - An organized and controlled group of vehicles that moves over the same route at the same time 

and under one commander. 
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Corps - A tactical unit usually consisting of two or more divisions and auxiliary arms and services. 

Criteria pollutant - An air pollutant for which there is a national ambient air quality standard (carbon 

monoxide, nitrogen dioxide, ozone, sulfur dioxide, inhalable particulate matter, fine particulate matter, or 

airborne lead particles). 

Critical Habitat - A description of the specific areas with physical or biological features essential to the 

conservation of a listed species and that may require special management considerations or protection.  

These areas have been legally designated via Federal Register notices. 

Cumulative effects - Effects that are the result of incremental impacts of an action, when added to other 

past, present, and reasonably foreseeable future actions, regardless of which agency (federal or non-

federal) or person undertakes such actions. 

Current Force - Army units and structure currently in place. 

C-Weighted Decibel (dBC) - A frequency-weighted decibel scale that correlates well with the physical 

vibration response of buildings and other structures to airborne sound. 

D 

Day-Night Average Sound Level (Ldn) - A 24-hour average noise level rating with a 10 dB penalty 

factor applied to nighttime noise levels.  DNL is an alternative unit designation. 

Day-Night Average Sound Level (DNL) - A 24-hour average noise level rating with a 10 dB penalty 

factor applied to nighttime noise levels.  Ldn is an alternative unit designation. 

Daytime Average Sound Level (Ld) - An Leq value based either on a 15-hour time period between 7:00 

a.m. and 10:00 p.m. (used for Ldn calculation) or on a 12-hour time period between 7:00 p.m. and 7:00 

a.m. (used for CNEL calculation).  Also used for specifying noise limits in some local noise ordinances 

(time period may vary). 

De minimis level - A threshold for determining whether various regulatory requirements apply to a 

particular action or facility.  In an air quality context, de minimis thresholds typically are based on 

emissions, facility size, facility activity levels, or other indicators. 

Decibel (dB) - A generic term for measurement units based on the logarithm of the ratio between a 

measured value and a reference value.  Decibel scales are most commonly associated with acoustics 

(using air pressure fluctuation data); but decibel scales sometimes are used for ground-borne vibrations or 

other types of measurements. 

Depleted uranium (DU) - DU is a dense, slightly radioactive heavy metal used by the United States and 

other countries in making ammunition, armor, aircraft counterweights, and other materials.  Because of its 

density and penetrating power, DU is an excellent material for making armor and armor-piercing 

weapons. 

Deployment - The movement of forces within operational areas. 
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Detachment - A temporary military or naval unit formed from other units or parts of units. 

Direct fire - Gunfire delivered on a target, using the target itself as a point of aim for either the gun or the 

director. 

Division - A major administrative and tactical unit/formation that combines the necessary arms and 

services required for sustained combat; larger than a regiment/brigade and smaller than a corps 

(approximately 15,000 to 20,000 Soldiers). 

Dry fire - Simulated gunfire; used only for training. 

Dud rounds - Explosive munitions that has not been armed as intended or that has failed to explode after 

being armed. 

E 

Easement - An interest in land owned by another that entitles its holder to a specific limited use.  A right-

of-way is usually an easement. 

Ecosystem - A community of interacting organisms (including people) and their environment that 

functions together to sustain life. 

Effective Perceived Noise Level (EPNL) - A complex weighted decibel scale used internationally for 

aircraft and aircraft engine noise certification requirements.  EPNL values cannot be measured directly, 

but must be calculated from other data. 

Emission standard - A requirement established under the federal Clean Air Act that limits the quantity, 

rate, or concentration of emissions of air contaminants on a continuous basis. 

Emissions - The types, amounts, and locations of pollutants emitted into the atmosphere. 

Emission - The release of air contaminants into the ambient air. 

Endangered species - Any species or subspecies of bird, mammal, fish, amphibian, reptile, or plant that 

is in serious danger of becoming extinct throughout all, or a significant portion, of its range.  Federally 

endangered species are officially designated by the U.S. Fish and Wildlife Service or the National Marine 

Fisheries Service, and the designation is published in the Federal Register. 

Endemic - Restricted or peculiar to a locality or region. 

Environmental consequences - The impacts on the affected environment that are expected from 

implementing a given alternative. 
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Environmental impact statement (EIS) - As defined in the Council on Environmental Quality 

regulations, a detailed written report that provides a “full and fair discussion of significant environmental 

impacts and (informs) decision-makers and the public of the reasonable alternatives which would avoid or 

minimize adverse impacts or enhance the quality of the human environment.”  The draft EIS evaluates a 

range of reasonable alternatives and their associated impacts and presents a preferred alternative if one 

option is clearly favored above the others.  After departmental review, the draft EIS is circulated among 

agencies and the public for comment.  Following the public hearing held to formally record comments on 

the draft, a final EIS is prepared incorporating public and agency input and recommending a selected 

alternative. 

Environmental - 1) In a scientific context, a combination of natural conditions.  2) In a planning context, 

a category of analytical studies of aesthetic values, ecological resources, cultural (historical) resources, 

sociological and economic conditions, etc. 

Equivalent Average Sound Pressure Level (or Energy-Averaged Sound Level) (Leq) - The decibel 

level of a constant noise source that would have the same total acoustical energy over the same time 

interval as the actual time-varying noise condition being measured or estimated.  Leq values must be 

associated with an explicit or implicit averaging time in order to have practical meaning.  The use of A-

weighted, C- weighted, or un-weighted (flat) decibel units sometimes is indicated by LAeq, LCeq, or 

LFeq, respectively. 

Evening Average Sound Level (Le) - An Leq value based on a 3-hour time period between 7:00 p.m. 

and 10:00 p.m. (used primarily for CNEL calculation). 

Executive Order (EO) - Order issued by the President by virtue of his authority vested by the 

Constitution or by an act of Congress.  An executive order has the force of law. 

Executive Order 12898, Federal Actions to Address Environmental Justice in Minority and Low-

Income Populations - Issued February 11, 1994.  To the greatest extent practicable and permitted by law, 

and consistent with the principles set forth in the report on the National Performance Review, each federal 

agency shall make achieving environmental justice part of its mission by identifying and addressing, as 

appropriate, disproportionately high and adverse human health or environmental effects of its programs, 

policies, and activities on minority populations and low-income populations in the United States and its 

territories and possessions, the District of Columbia, the Commonwealth of Puerto Rico, and the 

Commonwealth of the Mariana Islands. 

Executive Order 13045, Protection of Children from Environmental Health and Safety Risks - 

Issued April 21, 1997.  To the extent permitted by law and appropriate, and consistent with the agency's 

mission, each federal agency: (a) shall make it a high priority to identify and assess environmental health 

risks and safety risks that may disproportionately affect children; and (b) shall ensure that its policies, 

programs, activities, and standards address disproportionate risks to children that result from 

environmental health risks or safety risks. 
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Executive Order 13423, Strengthening Federal Environmental, Energy, and Transportation 

Management - Issued January 24, 2007.  Executive Order 13423 instructs federal agencies to conduct 

their environmental, transportation, and energy-related activities under the law in support of their 

respective missions in an environmentally, economically, and fiscally sound, integrated, continuously 

improving, efficient, and sustainable manner. 

Executive Order 13514, Federal Leadership in Environmental, Energy, and Economic Performance 

- Issued October, 8 2009.  This Executive Order sets sustainability goals for federal agencies and focuses 

on making improvements in their environmental, energy and economic performance.  The Executive 

Order requires federal agencies to set a 2020 greenhouse gas (GHG) emissions reduction target within 90 

days; increase energy efficiency; reduce fleet petroleum consumption; conserve water; reduce waste; 

support sustainable communities; and leverage federal purchasing power to promote environmentally-

responsible products and technologies. 

F 

Facilities - Buildings and the associated infrastructure, such as roads, trails, and utilities. 

Farmland Protection Policy Act - Soil phases/areas protected by the Farmland Protection Policy Act 

and 7 CFR 658.  Soils include prime farmland, unique farmland, farmland of statewide importance, and 

farmland of local importance. 

Federal Register - A daily publication of the U.S. Government Printing Office that contains notices, 

announcements, regulations, and other official pronouncements of U.S. Government administrative 

agencies.  Various printed announcements and findings related to specified environmental matters and 

transportation projects and activities appear in this publication. 

Field artillery - 1) A basic branch and arm of the Army.  The branch name identifies personnel and units 

that use cannons, and rockets and missile systems, with target acquisition means, assisting in land combat 

operations.  (2) Artillery weapons that are sufficiently mobile to accompany and support infantry, 

mechanized, armored, airborne, and air mobile units in the field. 

Fire Danger Rating System (FDRS) - A system used by wildland fire management agencies to assess 

current fire danger levels.  The system integrates the effects of existing or expected states of selected fire 

danger factors into qualitative or numeric indices that reflect the area's fire protection needs. 

Fire power - The capacity of an individual or unit to deliver accurate and effective gunfire on a target or 

area to kill or suppress the enemy in its position, to deceive the enemy, and to support tactical maneuvers. 

Forced entry - To enter a property by use of force, usually without permission. 

Force-on-force - A force engaging another force, usually from within the same army, in a non-live-fire 

situation, for the purpose of training and practice. 

Fugitive emissions - Emissions that could not reasonably be confined or collected in a stack, vent, or 

similar device that would allow application of emission control equipment. 
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G 

Geospatial - pertaining to the geographic location and characteristics of natural or constructed features 

and boundaries on, above, or below the earth's surface. 

Geothermal - Relating to the internal heat of the earth. 

Gulch - a deep, narrow ravine, especially one marking the course of a stream or torrent. 

H 

Habituation - Decrease in responsiveness upon repeated exposure to a stimulus. 

Hazardous air pollutant (HAP) - Air pollutants which have been specifically designated by relevant 

federal or state authorities as being hazardous to human health.  Most HAP compounds are designated 

due to concerns related to carcinogenic, mutagenic, teratogenic properties; severe acute toxic effects; or 

ionizing radiation released during radioactive decay processes. 

Hazardous material (HM) - A substance that, due to its quantity, concentration, or physical and 

chemical characteristics, poses a potential hazard to human health and safety or to the environment if 

improperly used. 

Hazardous waste (HW) - An environmental impact category encompassing all types of permitted and 

unregulated materials, sites, and substances that require prudent handling and treatment to prevent harm 

or danger.  Sites are often referred to as waste management sites. 

Heavy brigade - A brigade that is composed of heavy artillery and armored vehicles and designed to 

contain, repel, or defeat a heavily armed enemy force. 

Heavy forces - A large force designed for sustained battlefield combat, usually composed largely of 

armored vehicles. 

Hertz (Hz) - Sound wave cycles per second.  A standard unit for describing acoustical frequencies 

measured as the number of air pressure fluctuation cycles per second.  For most people, the audible range 

of acoustical frequencies is from 20 Hz to 20,000 Hz. 

Hydrocarbons (HC) - A class of organic compounds composed solely of carbon and hydrogen atoms; 

often used loosely to include substituted hydrocarbons.  Hydrocarbons are a subclass of organic 

compounds.  This term is frequently misused as s synonym for “organic compounds”. 
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I 

Impacts - Positive or negative effects on the natural or social environment resulting from transportation 

projects. 

Improved conventional munitions (ICMs) - Cluster bombs, artillery munitions that contain multiple 

submunitions. 

Incendiaries - A weapon, such as a bomb, designed to ignite fires. 

Indirect fire - Gunfire delivered on a target that is not itself used as a point of aim for the weapon or the 

director. 

Infantry - Soldiers trained, armed, and equipped to fight on foot. 

Instantaneous peak sound pressure level (Lpk) - The highest instantaneous decibel level detected 

during a monitoring interval.  The reported value depends somewhat on the instrument detector setting 

(slow, fast, or impulse sampling rate).  Some sound level meters allow the decibel weighting for the Lpk 

measurement to be set independently from the decibel weighting used for the normal time-integrated 

monitoring.  Lpk will differ from Lmax when the instrument samples more frequently than the minimum 

integration time.  For many modern sound level meters, the slow sampling rate is 8 readings per second 

and the fast sampling rate is either 16 or 32 readings per second.  A separate impulse sampling rate also 

may be available (typically at the fast sampling rate but with a special detector that can track a noise level 

rise over time intervals as short as 20 to 60 microseconds (0.02 to 0.06 milliseconds).  The use of A-

weighted, C-weighted, or un-weighted (flat) decibel units sometimes is indicated by LApk, LCpk, or 

LFpk, respectively. 

Interim force - The force between the Current Forces and the Objective Force. 

J 

K 

Knot - a unit of speed equal to one nautical mile or about 1.15 statute miles per hour. 

L 

Land navigation training - Maneuvers designed to train troops in techniques for navigating to a given 

destination.  

Level of service (LOS) - Combinations of operating conditions that can occur in a given lane or roadway 

when it is accommodating various traffic volumes. 

Light brigade - A force composed primarily of foot-mobile fighters employing artillery, mortars, tactical 

air, Army aviation, naval gunfire, and reconnaissance assets to support the tactical operations plan. 

Light forces - Small agile forces designed for quick deployment and redeployment, usually not involving 

armored vehicles. 
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Light infantry - Composed of light arms and hand-held weapons and lacking heavy artillery. 

Live-fire exercise (LFX) - Training activities using “live” or lethal ammunition. 

Low Level Waste - items that have become contaminated with radioactive material or have become 

radioactive through exposure to neutron radiation.  This waste typically consists of contaminated 

protective shoe covers and clothing, wiping rags, mops, filters, reactor water treatment residues, 

equipment and tools, luminous dials, medical tubes, swabs, injection needles, syringes, and laboratory 

animal carcasses and tissues.  The radioactivity can range from just above background levels found in 

nature to very highly radioactive in certain cases such as parts from inside the reactor vessel in a nuclear 

power plant. 

M 

Maintenance area - An area that currently meets federal ambient air quality standards but which was 

previously designated as a nonattainment area.  Federal agency actions occurring in a maintenance area 

are still subject to Clean Air Act conformity review requirements. 

Maneuver - A movement to place ships, aircraft, or land forces in a position of advantage over the 

enemy. 

Materiel - All items necessary to equip, operate, maintain, and support military activities without 

distinction as to its application for administrative or combat purposes.  Examples of materiel are ships, 

tanks, self-propelled weapons, and aircraft and related spares, repair parts, and support equipment, but 

excluding real property, installations, and utilities. 

Maximum Sound Pressure Level (Lmax) - The highest decibel level measured during a stated or 

implied monitoring period or noise event.  The Lmax value recorded by a sound level meter depends on 

the time factor used for integration of instantaneous sound pressure level measurements.  For most 

modern sound meters, this is 1 second when the instrument is set for the slow sampling rate and 1/8 

second when the instrument is set for the fast sampling rate.  The use of A-weighted, C-weighted, or un-

weighted (flat) decibel units sometimes is indicated by LAmax, LCmax, or LFmax, respectively. 

Mesic - Characterized by, relating to, or requiring a moderate amount of moisture. 

Meteorology - The physical processes affecting the distribution, dilution, and removal of these pollutants 

Microgram (μg) - One one-millionth of a gram. 

Micron (μm) - A unit commonly used to describe particle size.  One one-millionth of a meter (one 

micrometer). 

Military Operations Area - Airspace of defined vertical and lateral limits established outside Class A 

airspace to separate and segregate certain non-hazardous military activities from IFR traffic and to 

identify for VFR traffic where these activities are conducted (Pilot/Controller Glossary 2008).  Class A 

airspace covers the continental U.S. and limited parts of Alaska, including the airspace overlying the 

water within 12 nm (22 km) of the U.S. coast.  It extends from 18,000 feet AMSL up to, and including, 

60,000 feet AMSL (Pilot/Controller Glossary 2008). 
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Military Training Routes (MTRs) (flight routes)  - Flight corridors developed and used by the 

Department of Defense (DoD) to practice high-speed, low-altitude flight, generally below 10,000 feet 

AMSL.  Specifically, MTRs are airspace of defined vertical and lateral dimensions established for the 

conduct of military flight training at airspeeds in excess of 250 knots indicated airspeed (Pilot/Controller 

Glossary 2008). 

Millisievert (mSv) - The International System of Units (SI) unit for the radiation absorbed dose 

equivalent of ionizing radiation. 

Mine-clearing line charge - A rocket-propelled, explosive line charge.  It is used to reduce minefields 

that contain single-impulse, pressure-activated antitank mines and mechanically activated antipersonnel 

mines. 

Minimum Sound Pressure Level (Lmin) - The lowest decibel level measured during a stated or implied 

monitoring period or noise event.  The Lmin value recorded by a sound level meter depends on the time 

factor used for integration of instantaneous sound pressure level measurements.  For most modern sound 

meters, this is 1 second when the instrument is set for the slow sampling rate and 1/8 second when the 

instrument is set for the fast sampling rate.  The use of A-weighted, C-weighted, or un-weighted (flat) 

decibel units sometimes is indicated by LAmin, LCmin, or LFmin, respectively. 

Mission essential - That materiel, equipment, personnel, projects, etc. that are authorized for and 

available to combat, combat support, combat service support, and combat readiness training forces in 

order to accomplish their assigned missions. 

Mitigation measure - A specific design commitment made with the resource agencies and other agencies 

during the environmental evaluation and study process that serve to moderate or lessen impacts derived 

from the Proposed Action.  This might include planning and development commitments, environmental 

measures, and right-of-way improvements.  A mitigation measure is implemented during construction or 

post construction. 

Mutagen - A chemical substance or physical agent that causes a permanent change to the genes of a cell. 

N 

National Environmental Policy Act of 1969 (NEPA) - Our nation’s basic charter for protecting the 

environment.  It establishes policy, sets goals, and provides means for carrying out the policy.  In 

accordance with NEPA, all federal agencies must prepare a written statement on the environmental 

impact of a Proposed Action.  The provisions to ensure that federal agencies act according to the letter 

and spirit of NEPA are the Council on Environmental Quality regulations for implementing NEPA (43 

CFR 1500-1508). 

Nighttime Average Sound Level (Ln) - An Leq value based on a 9-hour time period between 10:00 p.m. 

and 7:00 a.m. (used for both Ldn and CNEL calculations).  Also used for specifying noise limits in some 

local noise ordinances (time period may vary). 
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Nitric oxide (NO) - A colorless toxic gas formed primarily by combustion processes that oxidize 

atmospheric nitrogen gas or nitrogen compounds found in the fuel.  A precursor of ozone, nitrogen 

dioxide, numerous types of photochemically generated nitrate particles (including PAN), and atmospheric 

nitrous and nitric acids.  Most nitric oxide formed by combustion processes is converted into nitrogen 

dioxide by subsequent oxidation in the atmosphere over a period that may range from several hours to a 

few days. 

Nitrogen dioxide (NO2) - A toxic reddish gas formed by oxidation of nitric oxide.  Nitrogen dioxide is a 

strong respiratory and eye irritant.  Most nitric oxide formed by combustion processes is converted into 

nitrogen dioxide by subsequent oxidation in the atmosphere.  Nitrogen dioxide is a criteria pollutant in its 

own right, and is a precursor of ozone, numerous types of photochemically generated nitrate particles 

(including PAN), and atmospheric nitrous and nitric acids. 

Nitrogen oxides (NOx) - A group term meaning the combination of nitric oxide and nitrogen dioxide; 

other trace oxides of nitrogen may also be included in instrument-based nitrous oxide measurements.  A 

precursor of ozone, photochemically generated nitrate particles (including PAN), and atmospheric nitrous 

and nitric acids. 

Nonattainment area - An area that does not meet a federal or state ambient air quality standard.  Federal 

agency actions occurring in a federal nonattainment area are subject to Clean Air Act conformity review 

requirements. 

Non-live-fire exercise - Training exercise using training rounds or nonlethal ammunition or blanks. 

Notice of Intent (NOI) - Announcement in the Federal Register advising interested parties that an EIS 

will be prepared and circulated for a given project. 

Noxious - Physically harmful or destructive to living beings. 

Noy - A linear scale of perceived noisiness developed in connection with the PNL decibel weighting 

system.  The noy scale is linear with respect to 40 dB PNL; consequently, a noise rated at 3 noy is 

perceived to be three times as noisy as a sound of 40 dB PNL. 

O 

Objective Force - The future forces of the Army.  Legacy Forces, Army wide, will undergo 

transformation in training, equipment, and weapons over an estimated 20 years to become the Objective 

Force.  

Onset Rate Adjusted Day (Ldnmr) - Night Average Sound Level.  A modified version of the Ldn 

descriptor that is used for evaluation of low altitude aircraft flight noise.  Additional penalty factors of up 

to 11 dB are added to the basic Ldn calculation, with the precise value dependent on both the magnitude 

of noise level increase during a flyover event and the duration of the noise level rise from background 

noise levels to the maximum instantaneous noise level. 

Ordnance impact area - An area having designated boundaries, within the limits of which all ordnance 

will detonate on impact. 
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Organic compounds - Compounds of carbon containing hydrogen and possibly other elements (such as 

oxygen, sulfur, or nitrogen).  Major subgroups of organic compounds include hydrocarbons, alcohols, 

aldehydes, carboxylic acids, esters, ethers, and ketones.  Organic compounds do not include crystalline or 

amorphous forms of elemental carbon (graphite, diamond, carbon black, etc.), the simple oxides of carbon 

(carbon monoxide and carbon dioxide), metallic carbides, or metallic carbonates. 

Overall Sound Pressure Level - This term is used in two different contexts.  As a technical term, it is a 

composite un-weighted decibel value based on measurements across a broad spectrum of acoustical 

frequencies.  In more generic usage, it simply means a composite sound pressure level (typically an A-

weighted level) that reflects the overall spectrum of acoustical frequencies associated with a given sound. 

Ozone (O3) - A compound consisting of three oxygen atoms.  Ozone is a major constituent of 

photochemical smog that is formed through chemical reactions in the atmosphere involving reactive 

organic compounds, nitrogen oxides, and ultraviolet light.  Ozone is a toxic chemical that damages 

various types of plant and animal tissues and which causes chemical oxidation damage to various 

materials.  Ozone is a respiratory irritant, and appears to increase susceptibility to respiratory infections.  

A natural layer of ozone in the upper atmosphere absorbs high energy ultraviolet radiation, reducing the 

intensity and spectrum of ultraviolet light that reaches the earth’s surface. 

P 

Pāhoehoe Flows - Lava flows characterized by smooth undulating surfaces and can be traversed on foot 

for short distances.  

Particulate matter (PM) - Solid or liquid material having size, shape, and density characteristics that 

allow the material to remain suspended in the atmosphere for more than a few minutes.  Particulate matter 

can be characterized by chemical characteristics, physical form, or aerodynamic properties.  Categories 

based on aerodynamic properties are commonly described as being size categories, although physical size 

is not used to define the categories.  Many components of suspended particulate matter are respiratory 

irritants.  Some components (such as crystalline or fibrous minerals) are primarily physical irritants.  

Other components are chemical irritants (such as sulfates, nitrates, and various organic chemicals).  

Suspended particulate matter also can contain compounds (such as heavy metals and various organic 

compounds) that are systemic toxins or necrotic agents.  Suspended particulate matter or compounds 

adsorbed on the surface of particles can also be carcinogenic or mutagenic chemicals.   

Parts per *** - See concentration units. 

Pathogenic - Causing or capable of causing disease 

Peak Unweighted Decibel (or Linear Peak Decibel)(dBP) - A unit designation for the peak un-

weighted decibel level.  The peak un-weighted decibel measurement sometimes is designated as LFpk 

(for flat-weighted peak level). 

Perceived Noise Level (PNL) - A decibel weighting system originally developed for evaluation of 

aircraft noise levels.  In current practice, the PNL descriptor is used primarily as a step in the computation 

of EPNL values which are used for aircraft noise level certification purposes.  PNL values sometimes are 

designated as PNdB.  Lpn is a seldom-used alternative designation for PNL. 
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Percentile Sound Pressure Level (Lx) - The decibel level exceeded “x” percent of the time during a 

monitoring episode.  Sometimes designated as Ln or Lnn, although those designations are easily confused 

with the nighttime average noise level descriptor used for Ldn and CNEL estimates. 

Percentile sound pressure level (Lx) - The decibel level exceeded “x” percent of the time during a 

monitoring episode.  Sometimes designated as Ln or Lnn, although those designations are easily confused 

with the nighttime average noise level descriptor used for Ldn and CNEL estimates. 

Permissible exposure limit - An occupational air quality standard adopted by the Occupational Safety 

and Health Administration (OSHA).  The OSHA permissible exposure limits are typically adopted as 8-

hour time-weighted averages. 

Peroxyacetyl nitrate (PAN) - A toxic organic nitrate compound formed by photochemical reactions in 

the atmosphere.  PAN is a strong respiratory and eye irritant, and a strong necrotic agent affecting plant 

tissues.  Also called peroxyacetic nitric anhydride.  A number of similar organic nitrate compounds are 

formed along with PAN during photochemical smog reactions.  In relatively remote rural areas PAN and 

related organic nitrates, together with nitric acid, are often the dominant atmospheric nitrogen 

compounds. 

Pesticide - Any substance or mixture of substances intended for preventing, destroying, repelling, or 

mitigating any pest; the term pesticide also applies to herbicides, fungicides, avicides (bird agents), 

rodenticides, and various other substances used to control pests. 

Phon - A unit of equal perceived loudness for pure tones.  Phon values are indexed to the un-weighted 

decibel value for tones at 1000 Hz.  The phon value for any given tone is based on the dB value of a 1000 

Hz tone that has the same perceived loudness as the tone under consideration. 

Physiography - the study of physical geography. 

Platoon - A subdivision of a company-size military unit, normally consisting of two or more squads or 

sections (approximately 30 Soldiers). 

PM10 (inhalable particulate matter (EPA)) - A fractional sampling of suspended particulate matter that 

approximates the extent to which suspended particles with aerodynamic equivalent diameters smaller than 

50 microns penetrate to the lower respiratory tract (tracheo-bronchial airways and alveoli in the lungs).  In 

a regulatory context, PM10 is any suspended particulate matter collected by a certified sampling device 

having a 50% collection efficiency for particles with aerodynamic equivalent diameters of 9.5-10.5 

microns and an maximum aerodynamic diameter collection limit less than 50 microns.  Collection 

efficiencies are greater than 50% for particles with aerodynamic diameters smaller than 10 microns and 

less than 50% for particles with aerodynamic diameters larger than 10 microns.  

NOTE: The American Conference of Governmental Industrial Hygienists (ACGIH) definition of inhalable 

particulate mass is based on a D50 of 100 microns aerodynamic equivalent diameter. 
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PM2.5 (fine particulate matter (EPA)) - A fractional sampling of suspended particulate matter that 

approximates the extent to which suspended particles with aerodynamic equivalent diameters smaller than 

6 microns penetrate into the alveoli in the lungs.  In a regulatory context, PM2.5 is any suspended 

particulate matter collected by a certified sampling device having a 50% collection efficiency for particles 

with aerodynamic equivalent diameters of 2.0-2.5 microns and an maximum aerodynamic diameter 

collection limit less than 6 microns.  Collection efficiencies are greater than 50% for particles with 

aerodynamic diameters smaller than 2.5 microns and less than 50% for particles with aerodynamic 

diameters larger than 2.5 microns. 

Precursor - A compound or category of pollutant that undergoes chemical reactions in the atmosphere to 

produce or catalyze the production of another type of air pollutant. 

Preliminary Remediation Goal (PRG) - Chemical-specific concentration goals for specific media (e.g. 

soil, sediment, water, and air) and land use combinations at Superfund, Federal Facilities and Resource 

Conservation and Recovery Act sites.  They serve as a target to use during the initial development, 

analysis, and selection of cleanup alternatives.  These goals should both be protective of human health 

and the environment and comply with all applicable, relevant, and appropriate regulations (ARARs) for 

all exposure pathways being addressed. 

Proposed Action - Plan that a federal agency intends to implement and that is the subject of an 

environmental analysis.  Usually, but not always, the Proposed Action is the agency’s preferred 

alternative for a project.  The Proposed Action and all reasonable alternatives are evaluated against the No 

Action Alternative. 

Pyrotechnics - A mixture of chemicals that, when ignited, is capable of producing light, heat, smoke, 

sound, or gas. 

Q 

R 

R-1 Water - Recycled water that has been treated to have a significant reduction in viral and bacterial 

pathogens.  R-1 water is suitable for multiple agricultural and industrial uses, such as spray or pressure 

washing, commercial laundry, and flushing toilets and urinals, among others. 

Radial Distribution System - A power distribution system that has only one power source for a group of 

costumers.  A radial network leaves the station and passes through the network area with no normal 

connection to any other supply.  This is typical of long rural lines 

Range impact area - An area having designated boundaries, within the limits of which all ordnance will 

detonate on impact. 

Reactive organic compounds (ROC) - The most technically accurate term for the organic precursors of 

ozone and other photochemically generated pollutants.  The more commonly used term is “reactive 

organic gases (ROG)”. 
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Reactive organic gases (ROG) - Organic compounds emitted into the air which have photochemical 

reaction rates sufficient to be considered precursors of ozone.  Organic compounds which are not 

considered reactive in the lower atmosphere include methane, ethane, acetone, methyl acetate, carbonic 

acid, ammonium carbonate, methylene chloride, methyl chloroform, and numerous fully-saturated chloro-

flourocarbon compounds.  The term “reactive organic compounds” (ROC) would be technically more 

accurate, since many of the compounds of concern may be present in both gaseous and aerosol states 

(e.g., as atmospheric aerosols or as liquid films condensed on atmospheric particles in dynamic 

equilibrium with gas phase vapors).  However, the acronym ROC is not in common use, and there are far 

too many acronyms already in use for organic compound emissions. 

Recommended exposure limit - An occupational air quality guideline recommended by the National 

Institute of Occupational Safety and Health (NIOSH).  The NIOSH recommended exposure limits are 

typically adopted as time weighted averages for workdays of up to 10 hours in a 40-hour work week. 

Regiment - A military unit usually consisting of a number of battalions or squadrons. 

Region of influence (ROI) - An ROI is a geographic area selected as a basis on which social and 

economic impacts of project alternatives are analyzed.  The criteria used to determine the ROI are the 

geographic location of the installation or training area where the Proposed Action would occur; the 

residency distribution of the military and civilian personnel associated with these facilities; commuting 

distances and times; and the location of businesses providing goods and services to the affected facilities, 

their personnel, and their dependents. 

Respirable particulate matter (ACGIH definition) - Approximately PM10 with a 2% collection 

efficiency at 25 microns aerodynamic equivalent diameter.  The collection efficiency curve may differ 

from EPA PM10 certification requirements. 

Restricted Area (airspace) - Designated airspace that supports ground or flight activities that could be 

hazardous to non-participating aircraft.  A Restricted Area is airspace designated under 14 CFR Part 73, 

within which the flight of aircraft, while not wholly prohibited, is subject to restriction.  Most restricted 

areas are designated “joint-use” and IFR/VFR operations in the area may be authorized by the controlling 

ATC facility when it is not being utilized by the using agency (Pilot/Controller Glossary 2008). 

Root Mean Squared (rms) - A mathematical calculation technique that determines the average of 

absolute deviations (whether positive or negative) from a reference or mean value.  The numerical 

deviation from the reference value is squared to generate a positive numerical value; the mean of a 

sequence of such squared deviation values is then determined; and the square root of that mean value is 

then taken to provide the average of the numerical deviations.  This is the technique used in sound level 

meter circuitry to measure physical air pressure fluctuations so that sound pressure levels can be 

calculated. 
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S 

Scoping - A process conducted early in the project that is open to agencies and the general public to 

identify the range, or scope, of issues and alternatives to be addressed during the environmental studies 

and in the EIS.  Even though scoping is the initial step in the EIS process, public involvement is a critical 

component that continues throughout the EIS process. 

Short-term exposure limit - An occupational exposure standard adopted by OSHA or an occupational 

exposure guideline recommended by ACGIH or NIOSH that is typically based on a 15-minute time-

weighted average which should not be exceeded at any time during a workday.  In some cases, exposure 

duration periods shorter than or longer than 15 minutes are specified. 

Single Event Noise Exposure Level (SENEL) - An older term identical to SEL, but implying the use of 

A-weighted decibels.  In current practice, the SEL designation is used more often than the SENEL 

designation. 

Socioeconomic - Of, relating to, or involving a combination of social and economic factors. 

Sone - A linear scale of equal perceived loudness indexed to the perceived loudness of a 40 dB tone at 

1000 Hz.  The sone scale is linear with respect to a 40 dB tone at 1000 Hz; consequently, a noise rated at 

3 sones is perceived to be three times as loud as a 40 dB tone at 1000 Hz. 

Sound Exposure Level (SEL) - An alternative unit designation for SEL. Might be confused with A-

weighted Leq, which sometimes is designated as LAeq. 

Sound Exposure Level (SEL) - An alternative unit designation for SEL, but could be confused with the 

Lx designation for A-weighted measurements. 

Sound Exposure Level (SEL) - An alternative unit designation for SEL, but easily confused with the Le 

descriptor. 

Sound Exposure Level (SEL) - The SEL measure represents the cumulative (not average) sound 

exposure during a particular noise event, integrated with respect to a one- second time frame.  SEL 

measurements are equivalent to the Leq value of a one- second noise event producing the same 

cumulative acoustic energy as the actual noise event being analyzed.  In effect, an SEL measure "spreads" 

or "compresses" the noise event to fit a fixed one-second time interval.  If the actual duration of the noise 

event is less than one second, the SEL value will be less than the Leq value for the event.  If the duration 

of the noise event exceeds one second, the SEL value will exceed the Leq of the event.  SEL values can 

have any specified decibel weighting.  Blast noise SEL values frequently are given as C-weighted 

decibels.  SEL values for sources such as aircraft flyover events or train passby events typically are given 

as A-weighted decibels. 

Sound Pressure Level (Lp) - An alternative unit designation for SPL, but might be confused with the 

Lpk descriptor.  Weighting system confusion with the dBP unit designation also is possible.  The Lp or 

SPL designation typically is used for the current sound pressure level as displayed on an operating sound 

level meter. 
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Sound Pressure Level (SPL) - A decibel level calculation based on the measurement of instantaneous 

pressure fluctuations over and under the prevailing barometric pressure.  The root mean squared (rms) 

pressure measurements are converted to a pressure ratio using 20 micropascals as the reference pressure.  

The sound pressure level in decibels is calculation as 10 times the logarithm of the square of the pressure 

ratio.  Most sound level meters integrate the SPL readings over minimum time intervals that depend on 

user-set detector sampling rates.  Most sound level meters also allow the user to specify a decibel 

weighting for the SPL measurements.  Modern sound level meters typically sample 8 times per second at 

a slow setting and 16 or 32 times per second at a fast setting.  When set to the slow sampling setting, 

modern sound level meters average SPL readings over a 1 second interval and use those one second Leq 

values for other time period integrations.  The basic data integration period will be 1/8 of a second when a 

fast sampling rate setting is used.  SPL (Lp), Lmax, Lmin, and Lx data typically are based on the one 

second (slow response) or 1/8 second (fast response) Leq values. 

Special Operation Forces - Forces designed and equipped to deal with unusual or specific tasks, often 

involving foreign language capabilities, specialized equipment, training, and tactics. 

Special status species - Those plants or animals that have a protective status designated by a state or 

federal agency because of general or localized population decline. 

Special Use Airspace (SUA) - airspace of defined dimensions identified by an area on the surface of the 

earth wherein activities must be confined because of their nature and/or wherein limitations may be 

imposed on aircraft operations that are not part of those activities.  Types of SUA include Alert Areas, 

Controlled Firing Areas (CFA), Military Operations Areas, Prohibited Areas, Restricted Areas, and 

Warning Areas. 

Species of Concern - an informal term, not defined by the federal Endangered Species Act, which 

commonly refers to species that are declining or appear to be in need of conservation. 

Squad - A small military unit, usually consisting of approximately 10 Soldiers. 

Squadron - Battalion-sized ground unit in U.S. Army cavalry regiments and in the SBCT, which consists 

of troops instead of companies. 

State implementation plan (SIP) - Legally enforceable plans adopted by states and submitted to EPA for 

approval, which identify the actions and programs to be undertaken by the State and its subdivisions to 

achieve and maintain national ambient air quality standards in a time frame mandated by the Clean Air 

Act. 

Strike Force - A force prepared to carry out an attack that is intended to inflict damage on, seize, or 

destroy an objective. 

Stryker Brigade Combat Team (SBCT) - The interim force between the Current Force and the 

Objective Force.  SBCT is a new concept that uses technology and information to improve the abilities of 

Army units.  The SBCT uses the lighter more efficient Stryker (and other tactical vehicles) to transport 

Soldiers more quickly to areas of conflict. 
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Sulfur dioxide (SO2) - A pungent, colorless, and toxic oxide of sulfur formed primarily by the 

combustion of fossil fuels.  It is a respiratory irritant, especially for asthmatics.  A criteria pollutant in its 

own right, it is also a precursor of sulfate particles and atmospheric sulfuric acid. 

Sulfur oxides (SOX) - A group term meaning the combination of sulfur dioxide and sulfur trioxide; 

treated as a precursor of sulfur dioxide, sulfate particles, and atmospheric sulfuric acid. 

Sustainable yield - The maximum rate of forced withdrawal from a source of water, which does not 

result in a loss of water quality or loss of rate of withdrawal. 

T 

Tactical Force - A combat force, together with any service force required for its direct support, organized 

under one commander to operate as a unit and to engage the enemy in combat. 

Tactical maneuver - A maneuver designed to perform a specific task or a task with a specific goal. 

Tactical - Using tactics in the use of weapons or forces deployed at the battlefront in such a way as to 

achieve a given objective. 

Tax map key (TMK) - The description of a physical land unit of the state, using the division, zone, 

section, plat, and parcel.  It is prepared especially for taxation purposes and in accordance with the 

requirements of the City and County of Honolulu Real Property Assessment Division and the County of 

Hawai‘i Real Property Tax Division. 

Taxon/taxa - The name applied to a taxonomic group in a formal system of nomenclature. 

Threatened Species - any species likely to become endangered in the near future 

Threshold limit value (TLV) - An occupational air quality guideline recommended by the ACGIH.  

ACGIH TLVs are typically adopted as 8-hour time-weighted averages. 

Tone-Corrected Perceived Noise Level - A decibel weighting system originally developed for 

evaluation of aircraft noise levels by adjusting PNL values for the presence of dominant pure tones.  In 

current practice, this descriptor is used primarily as a step in the computation of EPNL values which are 

used for aircraft noise level certification purposes. 

Toxic agent - A chemical compound or a mixture of compounds that exerts an adverse physiological 

effect on a living organism. 

Toxic - Poisonous.  Exerting an adverse physiological effect on the normal functioning of an organism's 

tissues or organs through chemical or biochemical mechanisms following physical contact or absorption. 

Tracers - Ammunition containing a chemical composition to mark the flight of projectiles by a trail of 

smoke or fire. 

Troop - The company-sized elements in the Reconnaissance, Surveillance, and Target Acquisition 

Squadron. 
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U 

Unexploded Ordnance (UXO)/Munitions and Explosives of Concern (MEC) - Explosive ordnance 

that has been primed, fuzed, armed, or otherwise prepared for action, and that has been fired, dropped, 

launched, projected, or placed in such a manner as to constituted a hazard to operations, installations, 

personnel, or material and remains unexploded either by malfunction or design or for any other cause. 

Ungulates - Hoofed animals. 

Unified Land Operations (ULO)  - Describes how the Army seizes, retains, and exploits the initiative to 

gain and maintain a position of relative advantage in sustained land operations through simultaneous 

offensive, defensive, and stability operations in order to prevent or deter conflict, prevail in war, and 

create the conditions for favorable conflict resolution.  ADP 3-0, Unified Land Operations, is the Army’s 

basic warfighting doctrine and is the Army’s contribution to unified action. 

Unique agricultural land - Land other than prime agricultural land that is used for producing specific 

high-value food and fiber crops, as determined by the Secretary of Agriculture.  Unique agricultural land 

possesses a special combination of soil quality, location, growing season, and moisture supply needed to 

economically produce sustained high quality or high yields of specific crops when treated and managed 

according to acceptable farm methods.  Examples of such crops include citrus, tree nuts, olives, 

cranberries, fruits, and vegetables. 

V 

Vehicle miles traveled (VMT) - A measure of both the volume and extent of motor vehicle operation; 

the total number of vehicle miles traveled within a specified geographical area (whether the entire country 

or a smaller area) over a given period of time. 

Viewshed - The landscape that can be directly seen under favorable atmospheric conditions, from a 

viewpoint or along a transportation corridor. 

Volatile Organic Compound (VOC) - one of a number of chemicals, including benzene and acetone, 

that evaporate or vaporize readily and are harmful to human health and the environment. 

W 

X 
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